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25 YEARS OF GERVICE TO THE INTERNATIONAL PETROLEUM INDUSTRY) 
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Proportioneers Gasoline Blender control panel with 
automatic batch cutoff panel at right, for continuously 
blending famous White Rose petroleum products at 


rates up to 2,880 borrels per hour 
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Proportioneers Loss In- Weight scale and control panels 
MEAP eS 
PEP nan WEP ie 


for adding TEL to finished gasoline in proportion to 


flow rate 
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Stream Blending Produces 
Finished Gasolines at 
CANADIAN OIL REFINERIES, LTD. 


pe 


The Proportioneers Stream Blending System continuously 
produces finished gasolines at Canadian Oil Refineries, 
Ltd., Sarnia, Ontario, automatically maintaining preset 
formulations at all flow rates of finished product. After the 
gasoline has been blended from straight run, polymer, 
catalytic, reformate, and butane it is then leaded by 
Proportioneers Loss-In-Weight TEL Blender 

Proportioneers Blending Systems are serving refineries 
in 17 countries throughout the world. Our experience in 
the engineering, manufacture, and service of this advanced 
equipment is at your disposal. Write Proportioneers, Inc 
481 Harris Ave 
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RTIONEERS 


OF B-I-F INDUSTRIES, INC, METERS 


FEEDERS 
CONTROLS 


Providence 1, Rhode Island 
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Anybody want an extra laboratory? 
We've got five of them conveniently located in 
the major refining areas of the country. They're 
not exactly ‘extra’ because they do have a pur- 
pose—to meet your needs. They are staffed and 
equipped to test products, and handle almost 

any problem involving the use of additives 
bese laboratory facilities are one of the 23 
helpful services the Du Pont Petroleum 


ision offers you 


On call..: 


Twenty-three helpful se 


Du Pont’s comprehensive services are as 
‘close and as handy as the telephone on your 
desk. In a matter of minutes you can have 
assistance in more than a score of them— 
technical, safety, and marketing. 

Are you taking full advantage of this 
fact? 


If not, the chances are that you can save 


your company, and yourself, considerable 
time, effort and money, by supplementing 
your own operations with these many, 
varied, and helpful aids. 

Check over the list on the opposite page. 
See if there isn’t some way we can help you 
out—right now. Then just pick up your 


phone (or write) and tell us your wishes. 


E. 1. DUPONT DE NEMOURS & CO. (INC.) Petroleum Chemicals Division 


WORLD PETROLEUM for July 15, 1066 Vol. 26, No. 8 July 15, 1965 WORLD PETROLEUM is published monthly by Mona Palmer, Trustee 
under the will of Russell Palmer, 604 Fifth Ave, New York 20, N. Y Acceptance under Section 34.64 P.L.4R. pending at Bristol, Conn 
Subscription rate: $5.00 per year, single copies $1.00. Copyright 1965, by Mona Palmer, Trustee 
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Wilmington 98, Delaware 
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How much time can you save 


by letting us do these things for you? 


Technical 


1. Regional laboratory services for work on prob- 
lems involving the use of additives. 

2. Blending plant design and construction engineer- 
ing services. These include complete plans and spe- 
cial consultation. 

3. On-the-road performance testing of your prod- 
ucts by Du Pont Fuel Test Cars. 

4. Fleet customer service by engineers ready to help 
you solve a fuel performance problem for a big 
customer, 

5. Research is one of our long suits at Du Pont. If a 
particular problem is bothering you, perhaps our 


Safety 


9. The Lead Hazard Clinic, covering all phases of 
safe TEL handling, makes an ideal supplement to 
your own training courses. 

10. Easy-to-understand visual aids, such our 
“Tank Talk” cartoon booklet, are excellent safety 
reminders for your personnel. 

11. Stand-by service at tank entries, is quickly ob- 
tainable from Du Pont by telephone or telegraph. 


as 


Marketing 


15. Our new nationwide survey— The Service Sta 
tion Operator” gives dealer attitudes on such sub 
jects as customer credit, dealer meetings, price wars 
and many other important aspects of service station 
operation. The first of five reports is now available. 
16. Service station customer buying habits have 
been thoroughly studied in our documented survey, 
“The Service Station and the Motorist.” It probably 
contains many of the answers you are looking for. 
17. Visual aid presentations prepared by Du Pont, 
make ideal material for use in your dealer meeting 
programs, 

18. Customer complaints about gasoline quality can 
be handled in a salesmanlike way by your dealers. 
We have a new When the Customer Says 
‘KNOCK,’” and a series of folders showing that 


movie, 


work can supplement yours for a qui ker solution, 
Ask us about it. 

6. Our specialized knowledge of chemical additives 
is always at 


your service. Whenever unusual prob 


lems arise, our chemists or engineers will be glad 
to lend you a hand in helping find the solution 
7. Technical literature covering many facets of ad 


ditives use and research are available from Du Pont. 
8. improved tetraethy! 


such as the Metal-Flex unloading hose and the 


lead handling equipment, 
rE 


Siphon Starter, has been designed and made avail 
able to the industry by Du Pont, 


12. “Maintaining Hygiene in Tetraethy! Lead Opera- 
tions,"’ written by 4 Du Pont doctors, is an authorita 
tive book for your medic al stall 

13. Speakers service—our medical personnel will 
be glad to address your ¢ mployee safety mectings on 


and 


the safe handling of 
14. Movies 
readily obtained from Du Pont, 


on satety other subjects can be 


“knock 


19. Advertising and sales promotion kits, prepared 


is seldom the fault of the gasoline, 


by Du Pont, can help you capitalize the advantages 
of additives in your fuels and lubricants 
20. The Du Pont quarterly survey of gasoline quality 


kee ps you up to date on competitive octane standings 


and TEL content. 
21. Owr cartoon movie, “What Makes A Gasoline 
Good, can be used to show deal rs and customers 


how quality is built into gasoline 

22. To help keep your dealers informed on the latest 
technical advances, members of our technical staff 
are available to address your meetings on a variety of 
subjects, 

23. for your industry public relations, Du Pont con 


tributes such programs as the “Magic Barrel Show.” 





Petroleum Chemicals 
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NEW YORK ne COlumbus 5.7347 iN CANADA 
Regional \ CHICAGO, ILL.; 8 Se. Michigan Ave Phone RAndoiph 6 84 Du Pont 
Offices TULSA, OKLA... P.O. Box 73 Phone Tulsa 5.5578 Petroleum Chemi 
° HOUSTON, TEXAS, 705 Bank of Commerce Bidg Phone Blackstone Richmond Street 
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OTHER COUNTRIES, Petroleum Chemicals Export——-Nemours Bidg , 64539-—w ; De 
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[ 
play a vital part in | 
keeping the oil flowing... 


In the blinding desert dust storms which sweep the area 

of the Iraq pipelines, VOKES filters have twice been chosen 
for the important task of protecting pumping stations and 
ancillary equipment... proof indeed of the important 

part which VOKES filtration is playing throughout the 
world in safeguarding plant and machinery from wear, 
breakdown and unnecessary depreciation. Below are 
shown three typical aspects of VOKES protection .. . 
protection which cannot be jeopardized by the non- 
availability of element replacements because 

VOKES FILTERS ARE CLEANABLE. 
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MICRO-VEE PANEL FILTERS FOR ELECTRIC MOTORS 


Electric motors breathe teo! and these VOKES filters have 
prove conspicuously successful in preventing the grave 
jamage hitherto sustained during operations in 

impure air conditions 


VOKES FILTERS FOR ANCILLARY EQUIPMENT 
Compressors portable generators welding sets 
power packs all need protection against the ingress of 
abrasive dust, whether by air-intoke, lubricating oil or fuel 


/ 
4 





VOKES FILTERS FOR STATIONARY DIESEL ENGINE 


LIMITED 


Under abnormal conditions like these, engines have to be 
doubly protected and these large diese! engines are therefore 
fitted with Microvee dry fabric Aiters for cleaning the intake 
oir, Vokes Filters ore alse specified tor atmospheric air 





filtration in the ventilating systems of many of the desert 
buildings 


VOKES LIMITED. Head Office: GUILDFORD, SURREY, ENGLAND 


London Office: 123, Victoria Street, Westminster, S.W. 1 @ Vokes (Canade) Lid., Toronto @ Represented Throughout the World @ Vokes Australic Pty. Lid., Sydney 
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Round the World with BADGER.... 
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In all four corners of the world Badger-built plants are turning out quality products for 
! . the Petroleum, Chemical, and Petro-chemical industries. Badger, with its completely 

. . . 

integrated specialist organization, offers a step by step service from the basic design 


to the finished plant based on a sure foundation of knowledge and experience 


E. B. BADGER & SONS LIMITED 
99 ALDWYCH, LONDON, W.C.2 


Affiliated with STONE & WEBSTER ENGINEERING CORPORATION, Badger Process Divn., U.S.A 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 
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Electrical power-control 


for oil-refineries 


Reyrolle 

switchgear 

with its comprehen- 

sive range covers all 

requirements for modern  oil- , 
refineries, and has been supplied to 

oil-installations at: 

CORYTON, GRANGEMOUTH, ISLE OF GRAIN, 
LLANDARCY, NORTHWICH, SHELLHAVEN, STANLOW, 
GEELONG, KWINANA, SARNIA, FRONTIGNAN, 
L’AVERA, SERIA, BOMBAY, VENICE, CARDON, 
MARACAIBO, HAMBURG, PERNIS, HAIFA, 

ABADAN, ADEN, IRAQ, and KUWAIT. 


Reyroile 






A. REYROLLE & COMPANY LIMITED * HEBBURN - COUNTY DURHAM - ENGLAND 
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80 million miles of road testing in trucks and passenger cars is the background for Ethyl's development 
of new “Motor Plus.”’ Road tests of the new compound, totaling 4,000,000 miles, confirmed ite effectiveness 





500,000 total hours of testing antiknock fluids 


on multicylinder engines preceded the development 
of Ethyl’s new “Motor Plus.”’ 





350,000 hours of single-cylinder testing gave 
our people the necessary 
Ethyl’s new antiknock formula. Several thousand 
hours were devoted to the proving of “Motor Plus’’ 


alone 


ANNUAL REFINERY REVIEW, 


background to develop 


New antiknock formula 
test-proved by Ethyl Research 


Ethyl’s new MOTOR PLUS the result of many years 
of work in developing improved antiknock compounds 


Since “Ethyl’’ fluid was first sold, Ethy! research has made 
seven major improvements in fluid formulation to meet chang 
ing requirements in fuels and engines. New “Motor Plus’ is 
the eighth 
Advantages to refiners 
Our road and laboratory tests show that new “Motor Plus’ 
does far more than just control knock 
For example, engine deposits are reduced—up to 12' 
by weight 
The effects of deposits are reduced 
Knock reduced —up to 18' 
Surface ignition—up to 25‘ 
Ki xhaust-valve life is increased 35‘ 


Extensive test background 
Using engines of representative types, we tested the new 
“Ethyl” compound for 2,500,000 truck miles and more than 
1,250,000 passenger miles. In addition, we tested it in the 
laboratory for more than 10,000 engine hours. All tests con 
firmed the value of this formula in engines on the road today 


Research on antiknock compounds 
Good as this new “Ethyl” formula is, our extensive research 
continues — working to find antiknock compounds best suited 
to the engine-fuel-lubricant environment of the future 
For more information about Ethyl’s new antiknock com 
pound, see your Ethyl representative. He will be glad to pro- 
vide the details. 


ETHYL CORPORATION 


Research Laboratories 


1600 W est Eight Mile Road, Ferndale 20, Michigar 


2600 Cajon Road, San Bernardino, California 











CRANE PRODUCTS 


or the Petroleum Industry 


These are products which have been designed and manufactured to meet 
the various special requirements of the petroleum and allied industries. 


TYPE 108 MECHANICAL SEAL This mechanical seal is designed to seal 
against corrosive and highly penetrating liquids associated with petroleum refining 
operations, Corrosion-resistant metals are used for the various components employed 
in the construction of the seal and a PTFE wedge ring is used to seal against leakage 
of the liquid along the surface of the shaft, and to impart to the seal the required 


degree of axial flexibility. 


? ee Phy . > enrenan 

i ; «fi CRANPAC STYLE 100 AL A metallic gland packing, constructed with 
Piyy / 

AG 


4 \ gyi , aluminium foil. This packing is designed for use in centrifugal and reciprocating 
py} . Ay pumps handling petroleum distillates at temperatures up to 1000 F. It is especially 
suitable for services associated with hot oil cracking and other refining processes. 


CRANPAC STYLE 110 MP A resilient metallic packing constructed with soft 
frictionless foil which is machine-wrapped and crimped around a suitable core. 
This is a gland packing which is used extensively on all types of rotary and recipro- 
cating pumps handling air, water, oil, hydrocarbon distillates and ammonia at 


temperatures up to 450 F. 


CRANPAC STYLE 810 SP A packing constructed by braiding white asbestos 
yarn. This particular packing is impregnated with a special petroleum solvent- 


resistant lubricant. 


SUPERSEAL STYLES S882, 883, 8SS5 AND SS6_ Superseal gland packings 
approach, as near as is practicable, at present, to the ideal form of a gland packing 

i.e. a fluid plastic. Superseal packings consist of a bonded but very pliable plastic 
substance. These Superseal packings, between them, are used in centrifugal and 
reciprocating pumps for services ranging from hot and cold water to oils at 
temperatures up to, and sometimes exceeding 850 F., and for services where acids, 


acid salts, caustic alkalis, and various chemicals are being handied. 


THRED-GARD A heat-resistant compound which, when painted on the surface 
of threaded studs, bolts, and plugs etc., will protect the threads against the welding 
action resulting from prolonged exposure to extreme heat. Seizing and galling are 


prevented at operating temperatures up to 1200°F. 


CRANE PLASTIC LEAD SEAL Used for pipe joints on services when oil, 


petroleum distillates and derivatives, gas, air, water, etc. are being handled. 





There is illustrated literature for all the Company’s products, 


ro 
and we would especially mention our Publications “GLAND Cran e 


PACKINGS” and “MECHANICAL SEALS”; copies of these 


publications will be sent on request. Pp. | . 9 
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SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE «+ CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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Insulated _ 
from top bs 
to bottom 

with 


ROCKSIL 





Regd. Trade Mark 


This column at Shell's Iso-Pentane 
plant, Stanlow Refinery, Cheshire, England, 
is believed to be the tallest of its kind in the 
world. It was insulated by Kenyon with 
“Rocksil’’ and finished with galvanised 
sheet 

Kenyon are experts in insulation treat- 
ment for petroleum and chemical plants. ee 
They specialise in the selection of the right 
material for any combination of conditions 


or circumstances 


KENYON 


Planned 


HEAT INSULATION , 
e ®. 
06, 


A Shell Photograph 








WM. KENYON & SONS (AMERICA) LTD., 
PERTH AMBOY, N.J., U.S.A. 





WILLIAM KENYON & SONS LTD., DUKINFIELD, CHESHIRE, ENGLAND 


KH) 82 
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MATTHEW HALL 


& CO., LIMITED 


CHAIRMAN’S SPEECH 


The Twenty-Eighth Annual General Meeting of Matthew 
Hall and Co., Limited, was held on 25th May, 1955, at Matthew 
Hall House, Dorset Square, London 


| am happy to report another successful year 


The Group Profit on Trading for 1954 was £360,774 (1953 
£208,764) and after deducting Directors’ Remuneration, De- 
preciation and Provision for Deferred Repairs, there remains a 
Net Profit before taxation of £286,034 (1953 £133,662) 


Partly because your Board is considering the inauguration of 
a superannuation scheme for established staff they have, on this 
occasion, placed £41,000 to General Reserve (1953 £20,000) 
It is recommended that a dividend of 30% (1953 2242%) be 
paid, leaving £225,279 (1953 £122,868) to be carried forward 
in the Group’s Accounts 


rhe Directors also recommend that £60,000 of the Com 
pany’s reserves be capitalised and applied in paying up in full 
240,000 new Ordinary Shares of 5/- each to be issued to mem- 
bers in the proportion of one new share for every two shares 
already held 


Self-financing Contracts have again been generally predomi- 
nant both here and abroad, resulting in a further increase of our 
liquid resources. 


The Company continues to play an important part in the fields 
of air-conditioning, heating, electrical and sanitation and under- 
takes contracts combining all of these services. An increasiny 
number of clients make use of the facility of placing all mechani 
cal services with one contractor, which they find makes for 
economy, speed and convenience 


Our chemical, oil refinery and industrial engineering projects 
which include design, procurement and erection, have increased 


AIR-CONDITIONING DIVISION.—Among air-condition- 
ing contracts secured during the year were the American owned 
Westbury Hotel in New Bond Street, a large office block at 
Holborn Viaduct, laboratories and air conditioning for various 
industrial processes 


Contracts overseas include fully air-conditioned hospitals in 
Aden and Qatar and a film centre in Ceylon 


ELECTRICAL.—Industrial work included instrumentation 
and lighting and power for chemical and oil refinery plants 


During the year we completed services to two thousand Reema 
houses 


Installations overseas included generating plants and ancil 
laries for power stations, and offices and workshops in West 
Africa and Iraq 


CHEMICAL, OIL REFINERY AND INDUSTRIAL ENGI- 
NEERING DIVISION.—We have been increasingly engaged on 
the design, procurement, construction and commissioning of 
process plants including de-gassing columns, a batch distillation 
unit employing induction heating, double effect evaporators and 
sulphur melting plant. 


LL Les BU BIGLM 


Plant Erection 
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Mr. Bertram Baden, M.C., 8.B.St.J., M.LHEV.E., the Chau 
man, presided 

The following is his statement which was circulated with the 
report and accounts 


Other work included erection of sulphuric acid, catalyst pro 
duction, and benzole distillation plants, also rotary kilns cach 
284 feet long. In our factories, we manufactured skid mounted 
gas separating stations for Venezuela 


Our drawing offices are among the largest and best equipped 
in the country 


ATOMIC WORK,.— | hi country ha taken a lead in the 
development of atomic energy for industrial purposes and we 
are proud that we have been engaged on engineering work on 
all the major atomic research establishments in the country 
including Britain’s first atomic electricity generating station 


PLUMBING AND GARCHEY. Among our plumbing con 
tracts in London is the Bank of England's premises at St. Paul's 
Precincts During the year, we completed plumbing services to 
some thousands of houses 


he Garchey system of refuse disposal was completed on a 
large block of flats in Newcastle, also one at Birmingham wher 
a further installation is in hand 


MATTHEW HALL (PTY.) LTD., SOUTH AFRICA,— 
During the year, this Company doubled its turnover despit 
keener competition 


For the mines and the uranium industry, we have manufac 
tured and installed miles of piping, up to 30 ins. in diameter 
the Free State mines alone used over 40 mil 


rhe Chemical Division has carried out chemical leadwork for 
sulphuric acid plants, leadlining of absorption towers for an 
auto-oxidisation plant and lead acid transfer piping for a pyrite 
recovery plant 


Other contracts included work on uranium oxide extraction 
and concentrate plants, fume removal, scrubbers and busiding 
pressurisation for a tungstic acid plant 


Ihe Automatic Sprinkler Division carried out installations in 
all four Provinces of the Union in departmental stor othice 
factories and warchouse 


FEDERATION OF CENTRAL AFRICA,—Our Rhodesian 
Branches have extended their activitic and orders cover air 
conditioning, sanitation and automatic sprinklers to hotels, flat 
offices, factorie schools, hospitals and a research station 


The leadburning contracts at the copper mines continu 


This review would not be complete without reference to the 
capable and enthusiastic way in which our large staf! and other 
employees at home and overseas have fulfilled their duties, and 
it gives me pleasure to express to them the most sincere thank 
of the Board 


[he report and accounts were adopted 


yrs 
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1 section of one of our drawine office 


















Scammell 


FOUR AND SIX WHEEL DRIVE TRUCKS 




















Illustration above shows one of the many 6 x 6 Scammell “Constructor” Oilfields Bed Tractors operating in Kuwait and other major oilfields of the world 


Built to ‘take it’ on or off the highway 


Scammell four and six wheel drive trucks 

have been specially designed for operation 

under the most gruelling conditions. In 

tropical heat, in the Arctic snowy wastes, in 

soft, sandy or mountainous terrain—in fact 

wherever the going is rough and tough 

Scammell trucks provide the complete, : 
economical and reliable answer for every 

type of oilfield transportation. 


Scammell four and six wheel drive oilfield 
type trucks and tractors have chassis de- 
signed for mounting Well-servicing Hoists 
Cranes, Excavators, Drill Rigs, Cement 
Transit Mixers, etc., etc. 





Scammell 4 « 4 “Mountaineer” Oilfield Tractor 


Further details gladly sent on request. 


SCAMMELL LORRIES LTD., WATFORD, HERTS., ENGLAND Telephone: Watford 5231; Telegrams: Twelfton, Watford 
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BOTH EYES OPEN 


There are darn few supply stores in the jungles of Brazil or the 
rugged hills of Portugal. And that’s one of the reasons why plant 
executives with an eye on foreign operations choose BORN "“UPFLO” 
HEATERS. Repairs, maintenance, or shut-downs in these remote areas 
are costly, so a heater which can deliver year after year of trouble-free 
operation will result in tremendous savings 


But there’s another side to the story of Born’s popularity, too 
In North America, Born heaters are saving millions of dollars every 
year, even though they may be right next door to a supply house! That's 
because BORN “UPFLO” HEATERS are more efficient; save on fuel 
costs every day they're in operation. 


At this moment, BORN “UPFLO” HEATERS have been fur- 
nished for service in India, the Philippines, Formosa, Brazil, Vene 
zucla, Colombia, Italy, Japan, and Portugal — in addition to the 
hundreds of Born heaters all over the United States and Canada. 
Over 1,000,000 barrels of Petroleum Oils and Distillates per day 
are being economically processed by these efficient, rugged units. 

Just where the next “UPFLO” heater will crop up, nobody 
knows. But you can bet your best ‘Stetson’, it will be ordered by 
an executive who does his buying with both eyes open! 





TULSA, OKLAHOMA 
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In engineering as in music 


some achieve excellence 


and every one of the products illustrated here is a first-class example 
of its kind. 


|. Hayward Tyler—Byron Jackson DVMX Pump for high pressure 
pipeline service. For heads up to 4,000 feet. 


2. Hayward Tyler—Byron Jackson SM (Saddle Mounted) Process 
Pump for Temperatures up to 800°F., with provision for cooling 
stuffing box and bearings and with choice of gland packing or 
mechanical seal. 


3. Hayward Tyler—Terry steam turbine especially suitable for 
driving pumps handling explosive liquids. Will operate as a 
pressure reducing valve where a boiler installation exists for 
heat or process work. 


4. Hayward Tyler—Byron Jackson DSHO (Double Suction Hot Oil) 
Pump for handling high temperature liquids on continuous 
operation with maximum freedom from cavitation. 


5. Hayward Tyler—Byron Jackson VC (Vertical Cut) two-stage 
Pump for temperatures up to 900°F. and capacities up to 5,000 
Imperial gallons per minute. 


6. Hayward Tyler—Byron Jackson VMT and VHT Pumps for hand- 
ling hot or cold, corrosive or non-corrosive liquids wherever 
the nett positive suction head is limited. Eliminates under- 
ground pumping stations. 


HAYWARD TYLER 


& CO., LTD. 


LUTON, BEDFORDSHIRE, ENGLAND 
TELEPHONE: LUTON 6820-9 
TELEGRAMS: TYLEROX TELEX LUTON 
LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, E.C.2 
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GOING PLACES lh Cites Service 
to feed the “big cats”... 





| 


The giant “cat” crackers at the four Cities Service refineries are put through their paces 
twenty-four hours a day. They are so well trained they refined 83,940,000 barrels of crude oil 
for Cities Service in 1954, and turned out more 5-D Premium Gasolene than ever 

to meet growing customer requirements, which have gone up at double the rate 

for the industry as a whole, 


cITIES ® SERVICE 


A Growth Company 


Number 9 of o series 
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“ON TARGET” 





.»» FOR ALL-INCLUSIVE, ALL-WEATHER 
COMMUNICATIONS THROUGH MICROWAVE 


M icrowave goes straight to the core of communications cuits can be carried by any one of the many telephone chan- 
problems—with a simple solution! No costly wireline con- nels provided by the ISE system. 

struction or maintenance . . . dish-like antennas beam the Microwave was successfully demonstrated for the first 
microwave signal between line-of-sight points separated by time in 1931 by International Telephone and Telegraph 
waterways, jungles, forests, or mountainous areas. Trans- Corporation. Today this system, developed and improved 
mission is completely reliable, for itis unaffected by weather. through the years, is made available outside the United 
Simultaneous, multi-channel operation easily accommo- States through ISE, associate of ITaT. Would you like the 
dates the volume and variety of communications so vital to facts on what microwave can mean to your communications ? 
modern business. For example, as many as 19 telegraph cir- ISE engineers will be happy to consult with you. 


GP 


International Standard Electric Corporation \ 


Export Department, 50 Church St., New York 7,N. Y.,U.S. A. 
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Central telephone exchange Cables, wires, conduits Radio aids to alr ivica Teleprinters for automatic All equipment for tel 
equipment for tallations structures equipment and tior complete airport transmission and reception and ra in j 
f ne sutomatic of supplies for every commu commu itions and light of written messages receiving wint to-point 
manual nication and power need ing systems communication 
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LARGE-SIZE TANKS 








For over 50 years, 


the Mannesmann seamless tube has occupied a very definite 
position as one of the most important struc tural members in 
the petroleum industry. Mannesmann Drill Pipe and Casing 
for the production of petroleum are giving unfailing service in 
all parts of the world. Mannesmann Pipe Lines are used 
extensively for the transmission of oil over long distances, 


and Mannesmann Oil Tubing for refinery service. We are also 


MANNESMANN 








world-wide suppliers of Large-Size and Storage Tanks made of 
Mannesmann steel plate We equipped for the 
tabrication of steel plate tanks of welded or riveted construction 
for the storage of all kinds of liquids. and tor the manufacture 
of welded or riveted transport and storage containers for all 
uses. The use of selected steel grades and the adoption of the 


latest welding processes assure a | gh resistance Capacity and 


maximum safety in operation of all tank installation supplied by us. 


MANNESMANN-EXPORT cmsen DUSSELDORF 


WORLD-WIDE SYSTEM OF REPRESENTATIVES 
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Offshore drilling platform built by Avondale for the CATC group (Continental Oil Company, 
Atlantic Refining Co., Tide Water Associated Oil Co., and Cities Service Oil Company 


from the heart of the South... serving the World 


. . . 4 divisions to serve Industry: the Main Plant at Avondale; 
shipbuilding, ship repair, steel fabrication—the “‘Quick 

Repair’ Plant on the Harvey Canal; drydocking and propeller 
service—the Service Foundry Division; iron, steel and 


non-ferrous castings, gear cutting and machine work—and the 





new Avoncraft Division; manufacturing porcelain enamel 
and collateral architectural products. All these are Avondale, 


serving Industry from the heart of the new South... 


AVONDALE MARINE WAYS, INC. NEW ORLEANS 
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The associated “International” factories 
in New Jersey and California are manu- 
facturing paints for a variety of purposes. 
They have on-the-spot experience of paints 
for the American market plus the wealth 
of information accumulated by the “Inter- 
national” world-wide organisation. “Inter- 
national” have associated companies in 16 
countries and all combine in contributing 
information about paints and techniques 


* - 
so that it is possible for all factories to nnal Daints ltd 
supply the best paint for anything, any- * 


where. “International” products for the Head Office: GROSVENOR GARDENS HOUSE, LONDON, 5.W.! 
oil industry include METAL PRIMERS Deol mel TELEPHONE: TATE GALLERY wes) ' 

T 7 vr 2 ; 4LAND al HOU wwe au rs pare i , ’ 
and ALUMINUM PAINT for storage 


tanks; DRUM PAINTS, and ENAMELS 





. , ‘ REGISTERED TRA MARK 
for general purposes. Why not call in _ 
“International” next time you need paint? os 
F MAIN FACTORY IN U.K. FELLING-ON-TYNE 
/ ASSOCIATED FACTOR NM 
AUSTRALIA SYONEY GEAMANY HAMBURG NEW ZEALAND WELLINGTON 
BRATZ BIO OF awe ao TALY yENOA Wain ie Fe) 
CANADA MONTREAL ITALY TRIESTE Sweoen GOTHENBURG 
CANADA VANC OuVER JAPAN Kost ry nNiw rOoRe 
DENMARK COPENHAGEN MERICO ME KK Ty 5A SAN PRANCISCO / 
FRANCE LE HAVRE NORWAY BERctn VENEZUELA MARACAIBO 
New York: 21 West Street, New York 6. NY 
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THE STEEL TUBE AGE 
S & L steel casing, 
9j-inch outside diameter, 
being prepared for stringing at a location 


of Imperial Oilfields Ltd., Alberta, Canada 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM + LONDON 


The largest manufacturers of steel tubes in Europe 
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Costs Down...Production UP 


because Audco-Nordstrom Valves perform better, 


longer, for less money! 


In key spots, where dependability is vital, you expect 
to see Audco-Nordstrom valves. They were created 
forty years ago for the tough jobs ordinary valves 
couldn’t handle. 

But now you also see them by the hundreds and 


, 


thousands in “‘routine’”’ services like the tank mani 


fold shown above, and for the same basic reasons 


they're ruggedly depend- 
able, yet cost no more than 
ordinary valves. 


they’re pressure-lubri- 
cated, to provide a truly 
tight, dependable seal . 


the lubricant film pre 
vents grinding metal-to- 
metal wear, means longer life, less down time, lower 
maintenance cost .. . 





quarter-turn, and the hydraulic-jack action of the 
lubricant, make them quick and easy to operate, 
once a day or once a year... 
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Audco-Nordstrom is the original lubricated plug 
valve, and for 40 years has been the plug valve 
leader. That's why Audco-Nordstrom can give you 
the most complete range of sizes, pressure-Ltempera 
ture ratings, body designs, and metals 

Why not standardize on Audco-Nordstroms 
and genuine Audco-Nordstrom lubricants — for your 
fuel, products, supply and transfer lines? You'll get 
better valve service than you've ever had before, 
and at lower cost per year. There's an Audco 
Nordstrom representative near you; get in touch 
with him or contact the offices listed below 


AUDCO and Nordstrom 


BRITISH AMERICAN 

AUDLEY ENGINEERING ROCKWELL MANUFACTURING 
COMPANY, LTO. COMPANY 

Newport, Shropshire 400 WN. Lexington Ave 

England Pittsburgh 8, Pa 

OVERSEAS AGENTS locoted in EXPORT international Department 
Sow Africa, Australia, india & 


tewell ManAacturing C« 
Trimided, Britich Wee Africae 
Fintend, Norway, Sweden, france 
Beigium, Switreriand, aly CANADIAN VALVE LICENSEE. Peacock 
Spom ond Portugal Brothers Umited, Montreal, Que 


4 M. Lexington Ave, Pitteburgh 6, Po 
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aS TONS 


Every week Harshaw produces 


carloads of Catalysts, and every week 


we produce orders ot only atew 

ecole ialeh- Mlel mest Slelssl-ia- Moe ae) oi glaalclalle | 
purposes. Whether your catalyst 
requirement is measured in tons or 
eleltislel- Mme A Mal BA -Maalelel-iaeMe-letlilil-s-mlel) 
giving you exactly the catalyst you 
want. if you are in the experimental or 
iol A 2-ilelelesl sa) mit lel om tale Mali oie i sialh' 
thm olel isle! Mel Mm celeiaeer-it-ih' 2-3 met lim lel, 
our technical assistance; if you are 

Tem isl-m oigeleltiesilelam.if-lel meer ii mela 
Harshaw to produce any amount of 

er iti h 2-1 Aol male ceme Ol Sia isllils Blew elgelel tier. 
will provide the catalyst when 

you want it. If your mind's 


slammer itc ih £16 Peet limal- ie lar em lelel- 3) 





HARSHAW produces 


carloads: of catalysts 


every week 
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Write for our free booklet, 
“Harshaw Catalysts” 


THE 


HARSHAW CHEMICAL 
co. 


ast 97th Street, ¢ 
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GETTING THE BEST OF OIL 





SONS 


When Esso Standard Oil Company 
wanted a distillation unit for lubricants 
production they selected The Ralph 
M. Parsons Company from compet- 
itive bidders to do the job. This 
plant has been in operation at Baton 
Rouge, Louisiana, for nearly a year. 


By having Parsons handle mechanical 
design, procurement and construction, 
Esso gained all the advantages 
of working with a single organ- 
ization with a single responsibility. 


THE RALPH M. PARSONS COMPANY 
ENGINEERS « CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California 


NEW YORK . TULSA . WASHINGTON 
ANKARA . BAGHDAD . stieuT . KARACHI . NEW DELHI . PARIS 
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100 MILLION DOLLARS 
WORTH OF PLANTS 
FIRED WITH 
PETROCHEM-ISOFLOW FURNACES 


More than 1250 Petrochem-Isoflow Furnaces are in operation throughout the world 
in the petroleum, chemical and allied industries . . . for all 
processes and for any duty, pressure, temperature and efficiency ... 
and all Petrochem-Isoflow Furnaces are most efficient by any comparison. 








WORLD PETROLEUM 
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Yorkmesh Demisters are answering Chemical 
Engineers demands the world over for a simple 






means of improving the performance and in- 






creasing the capacities of process equipment 






handling vapor and liquid materials. 






© Higher vapor velocities can be used. 

© Overhead product quality is improved. 

© Entrainment losses are elimiacted. 

© Overall operating efficiency is improved. 

© Easily installed in existing or new equipment. 
















For use in: Prompt shipment in: 
Vacuum towers Monel, Nickel 
Distillation equipment 304-316-430 
Absorbers Stainless Steels 
Scrubbers Carbon Steel 
Separators Copper, Aluminum 
Evaporators Inconel and 
Knock-out Drums, etc Other Alloys 











del 






OTTO H. YORK 


Cco., Inc. 
8 CENTRAL AVE.—WEST ORANGE, N. J. 





IN THE APPLICATION OF RUBBER 


Part of the Shell refinery at Cardon in Venezuela 


(A Shell photograph) 


Che Technical Advisory Service that Dunlop offers the oil industry 
plays a great part in the consistent success of Dunlop equipment in oil 
nstallations throughout the world. Experience of installations operat- 
ing in every conceivable condition enables Dunlop experts to provide 
thoroughly practical, up-to-date guidance on new projects, extensions, 
replacements, repairs and development. In this way, the most efficient 
se 


is made of equipment designed for the job with characteristic 


Dunlop thoroughness. 
lhe range of Dunlop products for the industry is indicated below. 
lo take advantage of the Service offered, simply contact your nearest 


Dunlop distributor or representative — or write to the address below. 


DUNLOP 


AWORLD WIDE SERW/CE 
TO THE O/l INDUSTRY 


TO OIL PRODUCTION — 


Dunlap Oil Suction and Discharge Hose to British Standard Specification 
1435 Type 3. This 8” bore hose is suitable for use at working pressures up 
to 200 Lb./sq. in. Photograph shows the bose at one stage of the rigourous 
testing programme to which every length is subjected. 





OIL SUCTION & DISCHARGE HOSE, SLUSH PUMP HOSE. 
INDUSTRIAL HOSES for a wide range of uses in the Oil Industry 
such as welding, and pnuematic tool use. 
V-BELTS to A.P.I. or B.S.1. Specifications. 
FLAT TRANSMISSION BELTING. CEMENTING PLUGS. 
VALVE INSERTS. PACK-OFF RUBBERS. 
SWAB RUBBERS. PISTON RINGS. 





DUNLOP RUBBER CO. LTD. (GENERAL RUBB 


ER GOODS DIVISION), MANCHESTER, ENGLAND 


1606/02 
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E asily transported to . 





remote up-country sites 


Butterley Standard-Unit Bridges are in use all over the world 
where transport is difficult, skilled labour scarce or where site 
reparation has to be carried out under adverse conditions. From 

sizes of bridges can be built; the units can 
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FLAMEPROOF MOTORS 


A complete range of Metrovick Buxton 
certified Hameprool motors is available 
for rehneries and petro chemical 
works, for either indoor or outdoor 
use. Machines with either ball and 
roller bearings, or sleeve bearings, can 
be supplied, and all are suitable for 
hot product pumps. 

A specialised range of splash-proof 
well-pump motors and industrial type 
machines for non-hazardous locations 
is also available 





METROPOLITAN -VICKERS 


PARK MANCHESTE 


certified for 
group 2 and 


group 3 Pases 


1. A range of flameproof motors in one of the main pumping stations 
at Scottish Oils, Grangemouth Refinery, 2. Type KFB flameproof 
motors driving Sigmund pumps at Shell Stanlow Refinery 

3. 300-600 hp outdoor flameproof motors at the product loading 
station at Esso Refinery, Fawley. 4. 125 hp 3500 rpm T.E.F.C, 
motors driving oil pumps at Trinidad Leaseholds 

Pointe-a-Pierre Refinery, British West Indies 





Member of the A.E.1, group of companies 
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The Standard-Vacuum organization is continually 














expanding its educational and training programs for its 
KN, W, FD F 40,000 employees in the various areas where it operates. 
0 Ll G In Indonesia, for example, 71 formal training courses as 
well as on-the-job instruction are giving several 
a power for 900d thousand men new skills .. . teaching them to work as 
a team and to produce more . . . improving their ability 
to shoulder responsibility . . . adding to their economic 


security as individuals and their economic strength 


as citizens. 


Stanvac seeks to do its part in developing the capacities 
of its employees so that they become better qualified 
to carry on the company’s operations and to participate 


in supervisory and administrative functions 





Greater knowledge is truly a power for good, 






STANDARD-VACUUM OIL COMPANY 


A name that stands for “Progress” in the East 
26 BROADWAY, MEW YORK 4, N.Y. 


AUSTRALIA « BURMA « CEYLON + HONG KONG « INDIA « INDOCHINA « INDONESIA « JAPAN + KENYA « MADAGASCAR 
MALAYA + NEW ZEALAND + PAKISTAN + PHILIPPINES + PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS SOUTH WEST AFRICA 





TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA 
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The UOP Platforming unit at the 
Clark Oil and Refining Corp. 
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Clark Oil and Refining Corporation 
Finds Platforming Valuable 


in Producing High Octanes 


By John Stackner 
General Manager 
Clark Oil and Refining Corporation, Milwaukee, Wis. 


TT°HE UOP Platforming process, in- 

stalled recently at our Blue Island, 
Ill., refinery, has made it possible for 
Clark Oil and Refining Corporation to 
assume a leading 
role in marketing 
high octane motor 
fuel in the Chicago 
area. 

We are at pres- 
ent marketing a 
finished gasoline of 
96 plus leaded oc- 
tane, which is one 
of the top quality 
motor fuels being 
sold in the Chicago 





John Stackner 


area. This is being 
sold as our new “Platinum Powered 
Clark Super 100 Gasoline,” and it ts 
produced in our Platformer. However, 
the unit will produce higher octane gaso- 
line if needed. In fact, on test runs, the 
Platformer has produced 100 leaded 
octane motor fuel without temperatures 
being pushed to the design limit 

Aside from assuring us of sufficient 
octanes for some time to come, the Plat- 
forming process has permitted us to 
greatly expand our retail marketing pro- 
gram by making available an adequate 
supply of the best quality gasoline. 

Closely tied in with the start up of the 
Platforming unit last November was the 
opening of 27 new, modernistic service 
stations in the Chicago area, marking 
the first time that Clark has invaded this 
particular gasoline marketing field. Al- 
most simultaneously, more than 100 
other retail outlets in several states, which 
had been flying the banner of other inde- 
pendent companies, were acquired by 
our company, and began to sell the new 
“Platinum Powered” gasoline for the 
first time in their areas. Clark now has 
more than 325 retail outlets in eight 
states—Illinois, Indiana, Michigan, Wis- 
consin, Minnesota, lowa, Kansas and 
Missouri—an increase of approximately 
100 per cent in little more than a year. 


Can Produce Only Premium 


The Platforming process has also given 
our Blue Island refinery the distinction 
of being one of the few in the Chicago 
area able to produce only premium motor 
fuel. We are in this enviable position 
because the Platformer can adequately 


handle the refinery’s entire output of 
Straight run gasoline without any of it 
being diverted to the production of less 
profitable materials. This of course re 
flects favorably on the increased profit- 
ability of the overall refinery operation, 

The Platforming unit has a design 
capacity of 5,500 barrels per day, and it 
is currently operating at two-thirds of 
capacity in handling the crude unit's 
entire production of straight run gasoline 
But a capacity operation can be assured 
by drawing upon additional supplies of 
straight run from the company’s other 
refinery at Marrero, La., a suburb of 
New Orleans. However, an increase in 
the capacity of the Blue Island plant's 
crude topping unit from 16,000 B/SD 
to 20,000 B SD will make it unnecessary 
to ship charge stock from Marrero for 
full capacity operation 

Another important advantage which 
has accrued to Clark through installa- 
tion of the Platforming process has been 
the increase in the production of pre- 
mium gasoline. Under our previous oper- 
ation, the refinery’s daily production of 
93 leaded octane premium ranged from 
50 to 55 per cent of the total gasoline 
made. With the Platformer, the produc- 
tion of premium has risen in excess of 90 
per cent of the total gasoline output, and 
the octane has been increased to 96 plus. 


Extensive Modernization Program 


An extensive refinery modernization 
and expansion program was centered 
around installation of the Platformer 
which was designed, engineered and 
licensed by Universal Oil Products Com 
pany. The unit was built by Procon In- 
corporated in about six months. We also 
are planning to convert one of two 
existing thermal reformers, which are 
now shut down, to a thermal cracking 
unit in order to supplement the yield 
of gasoline from a 7,500 B/SD catalytic 
cracking unit 

We regard Platforming as one of the 
greatest developments ever made in the 
refining field. The process has enabled 
Clark to become a leader in marketing 
top quality motor fuel in the highly com 
petitive Chicago area. The public re- 
sponse to our new “Platinum Powered” 
Clark Super 100 gasoline has resulted in 
one of the biggest upswings in business 
in our 21-year history, 











CLARK TAKES 

A LEADING ROLE 
IN MARKETING 
HIGH OCTANE 
GASOLINE WITH 
UOP PLATFORMER 


designed, engineered and licensed by 
UNIVERSAL 
OlL PRODUCTS 
company 


‘ 
oP 10 ALGONQUIN ROAD, 


DES PLAINES, tit Ut. A 


Lobeoratoric RIVERSIOE, ILLINOIS 


Universal Service 


Protects You Invedimeat 
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From Field to Retinery --. 


... Electric Motors 























MATHER & PLATT LID pan works manchester 
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Valves and Fittings for the 
Oil and Allied Industries 





1) 


Specialists in the Manufacture of: 


CAST STEEL & FORGED STEEL 
WEDGE GATE VALVES e SWING CHECK 
VALVES e GLOBE AND ANGLE STOP VALVES 
SCREW DOWN STOP VALVES 
METER VALVES e LIQUID LEVEL GAUGES 


All types of Oil Valves and Fittings for :— 


CRACKING PLANT e STORAGE TANKS 
REFINERIES, ETC. 















SYDNEY SMITH & SONS, 


(NOTTINGHAM) LTD 







BASFORD WORKS, EGYPT ROAD, NOTTINGHAM, ENGLAND 
Phone: Nottin ghom 75031/2/3 Code: A.B.C. Sth Edition 
Grams: ‘Smiths, Nottingham 


London Office: WHITT & CHAMBERS LTD 


6 lygon Place, London, $W.!. England Phone: SLOANE 













7294/5 





me: WHITCHAM SOWEST. Lender 
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44The nation’s need for scientists, engineers, scholars, artists, ad- 
ministrators and specialists of all kinds has grown and continues to 
multiply. To meet this need is a function of the colleges and uni- 
versities. A function of even more basic importance is to help develop 
a nation of informed citizens and to foster, in an expanding student 
population, the ability and will to achieve increasingly a society 


that offers freedom, opportunity and dignity to all its members.” 


STANDARD OIL COMPANY (NEW JERSEY ) 


AND AFFILIATED COMPANIES 
WORLD PETROLEUM 





THE LONDON & MIDLAND STEEL SCAFFOLDING CO. LTD. 


BURTON'S PATENT CAFFOLDING FITTINGS 


Eu SF 








BURTON'S PATENT BURTON'S PATENT BURTON'S PATENT BURTON'S PATENT 
SWIVEL COUPLER SPLINT JOINT PIN PUTLOG COUPLER DOUBLE COUPLER 
For Coupling Bracing For Securing Two For fixing Putlogs or For Coupling Upright 
Tubes to Strengthen Tubes Firmly To Transoms to Horizon Tubes to Horizontal 
Scaffold. gether, End to End. tal Tubes Tube: 


i 





SOLID STEEL DROP-FORGED SCAFFOLDING FITTINGS 
MANUFACTURED TO B.S.S. 1139-1951 


SPECIFIED BY LEADING ENGINEERS AND CONTRACTORS 


FOR SPEED & STRENGTH IN GENERAL CONSTRUCTION 


WORKS. ST LUKE'S WORKS OLD HILL, STAFFORDSHIRE ENGLAND 
TELEPHONE: CRADLEY HEATH 6237.8 TELEGRAMS: DUBELGRIP, CRADLEY HEATH 
LONDON OFFICE: 6, LYGON PLACE LONDON § W 

TELEPHONE: SLOANE7291-3 TELEGRAMS: DUBELGRIP, SOW! INDOWN 
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“ Newallastic” bolts and studs have qualities which are absolutely 
unique. They have been tested by every known device, and have 
been proved to be stronger and more resistant to fatigue than bolts 
or studs made by the usual method. 







POSSILPARK GLASGOW: N 
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packed with power 


Those engaged in the tough, arduous work of oi! well drilling think highly of the Paxman ‘Package 
Set. They like it for its sufferance of rough handling, its ability to keep going under any conditions 
and its adaptability for almost any type of drilling rig. Paxman Package Sets are available with a 


horsepower range of 130-665 s.h.p. at the output shaft 


pe Law nel VE ZAM diesel engines for oil well drilling 


DAVEY, PAXMAN & COMPANY LIMITED COLCHESTER (Associated with § N & HORNSBY LTD. LINCOLN 
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its production... 
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STRIPPING 
STEAM 


N THIS latest application of the fluidized-solids tech- 
| nique, developed by Esso Research and Engineering, 
heavy residua and asphalts can be converted to gas, 
oil and coke. 

As shown in the flow diagram above, finely divided 
coke particles flow between two vessels—a burner and 
a reactor. In the burner, part of the coke stream is 
burned to supply the heats for vaporization, cracking 
and losses. When this hot coke meets the feed in the 
reactor, coking results and the liquid products are 
flashed off, 

Coke particle size ranges between 75 and 150 microns 
and the coke itself is a clean, dustless solid. The feed is 
preheated through two fractionator (scrubber) pump- 
around systems, In the reactor it contacts the hot coke 
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STRIPPER 


—_ 





__ 


flowing from the burner. Coke is formed as the fluidized 
bed moves down into the stripper section where steam 
removes any remaining volatiles. The stripped coke 
then flows into the burner where, in contact with air, 
approximately 5 per cent by weight of the charge is 
burned. The coke inventory in the unit is fixed and the 
excess is removed as product coke which is cooled by 
water spray before flowing to storage. 

The vapors from the reactor pass into the scrubber- 
fractionator section where they are separated into gas, 
gasoline and gas oil. 


FOSTER 


WORLD PETROLEUM 
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FLUID COKE 
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..,and utilization 
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BLOWER BLOWER 
BURNER BURNER BURNER 

| 
PULVERIZER 

Ye use of fluid coke as a fuel is illustrated in the Designs are also available for the burning of fluid 

above simplified diagram of two heaters designed coke in steam generators 


by Foster Wheeler for a large oil company. They will 
supply the heat requirements for the atmospheric and 
vacuum sections of the highest capacity crude distilla- 
tion unit in the world, having a combined heat absorp- 
tion capacity of 336,400,000 btu per hour. 

The pulverizers which reduce the particle size of the 
fluid coke before it is burned in the furnaces, as well 
as the pulverized coke burners, are also of Foster 
Wheeler design. 


I oster W heeler’s exper lence in the design of equipment 
for both the production and utilization of fluid coke will 
be of value to any process plant interested in convert 
ing heavy residua into cracking stock and making effe« 

tive use of the resulting solid fuel, For further details 
on this proc ess, OF for proposals to meet your sped ite 
requirements, write to Foster Wheeler orporation, 165 


Broadway, New York 6,N. Y 


LONDON 

NEW YORK 
PARIS 

ST. CATHARINES 


ONT 
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Maveostor, 


OUR NEW PROPELLER ALLOY 


1883-STONES BRONZE 


DEVELOPED FOR PROPELLERS 


1906-TURBISTON BRONZE 


INTROOUCED FOR TURBINE SHIPS 


1935 - HELISTON DESIGN 


74 Me te LL ee A 


{952 - QVOSTON..... 


"OUR NE PELLER ALLOY 


1955 —1,000 TONS 


NOVOSTON SUPPLIED OR ORDERED 


- a <— — = 
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J STONE & CO (CHARLTON) LTD 


OCEANIC HOUSE 1A COCKSPUR STREET LONDON S.W.1. Telephone WHITEHALL 9683. 








DAVISON GIVES YOU HIGH ALUMINA CATALYST IN 
THE PARTICLE SIZE BEST SUITED FOR YOUR UNIT! 





aa Now Davison has taken the characteristics of High 
Alumina Catalyst and combined them with the proven 
HIGH ALUMINA M-S CATALYST PARTICLE SIZE DISTRIBUTION advantages of its 13% Alumina Catalyst. This gives 
The catalyst with a minimum of fines you, for the first time, High (25%) Alumina Catalyst 
Grade F-3-25 F-2-25 F-1-25 C-1-25 C-2-25 with all these qualities 
Extra Fine inter- Coarse Extra 
Fine mediate Coarse @ Lower Stack Losses 


CALA @ Better Maintenance of Activity and Surface Area 


0-10 Microns 4 2 ’ ’ ’ @ Narrow Particle Size Distribution 
0-20 Microns 9 a 2 2 2 , ant : 
6.30 Mierens 16 - ‘ ; 4 @ High Attrition Resistance 
0-40 Microns 28 2) 12 10 * @ High Purity and Uniformity 
...@nd @ minimum of coarse particles 
Sieve analysis: For information on Davison High Alumina Catalyst see your 
wr. % Davison Representative or write 
on 100 mesh 
(149 microns) ° ° 1 1 1 
on 140 mesh 
(104 microns) 1 a 6 , Progress Bp Chemistr y 
on 200 mesh 
(74 microns) 4 5 15 22 33 


DAVISON CHEMICAL COMPANY 


Divison of W. ®. Grace & Co 


Baltimore 3, Maryland 


Seles Offices, Chicege, tl, Heuston, Tex, New York, MY ; Baltimere, Ma 
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the |GRAVER| “Double-Deck”— our costliest...and 
often least expensive... floating roof design 





While the Graver Double-Deck Floating Roof Tank is 
the costliest of our three “floaters,” it often proves 
least expensive in the long run. 

Its unusual strength and structural stability make 
it appropriate wherever lots of snow and ice are en- 
countered. The double-deck roof, consisting of top 
and bottom deck plate, is divided into liquid-tight 
compartments. Thus it is practically unsinkable. With 
the Graver Double-Deck Floating Roof Tank main- 


tenance costs are held to a minimum. 

Other popular Graver designs include the Center- 
Weighted Floating Roof Tank which is unusually 
stable. We offer also a pan-type floating roof...an 
economical design suitable to southern climates 
where snow and ice present no hazard. 

Whatever your storage needs it will pay you to con- 
tact Graver. Consultation costs you nothing, and com- 
petent Conservation Engineers are ready to serve you. 


-++@ conservative design to fit every need 





GRAVER FLOATING ROOF TANKS, four of 
which were built for the TEXAS PIPE LINE 
COMPANY at Port Arthur, Texas. 





East Chicago, Indiana 


FONTANA, CAL. « SAN FRANCISCO 


WORLD PETROLEUM 


GRAVER TANK & MFG. CO. INC. 


CHICAGO « NEW YORK © PHILADELPHIA « EDGE MOOR, DEL. « CATASAU 
QUA, PA. « PITTSBURGH « CLEVELAND « DETROIT « TULSA « SAND SPRINGS, 
OKLA, « HOUSTON « ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES 
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AP. Green 


REFRACTORY 


Serves the Petroleum Refining Industry 
with a Complete Line of 


High Quality Refractory Products 


The petroleum industry 
throughout the world, relies-am 


A. P. Green high quality.) 








boilers, stacks, et cetera. 


A world-wide network of ~~ 
A. P. Green distributors with © “S 
engineers experienced in petroleum 
refining is always ready to help you select 

the right refractories to do the best possible job 
.-. at the lowest cost. For one dependable 
source of a complete line of 

refractories write... 


PRODUCTS Distributors in the Principal Cities of the World 
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A. P. GREEM FIRE BRICK COMPANY 
Mexico, Missouri, U.S.A 


PLANTS: Mexico, Mo. ¢ Woodbridge, N. J. ¢ Suviphur Springs, Texas 
In Caneda: A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontark 
In England: LIPTAK FURNACE ARCHES, LTD. London, England 
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PROTECTIO 





for the wheels that make 
the world go ‘round! 








For everything that runs, there is a correct 


Flying Red Horse Lubricant! 


f eercar-ypr of years ago some obscure genius in- 
vented the wheel. With it he made possible most 
of today's mechanical marvels—and at the same time 
created a need— Lubrication! 

This need has become so vital over the centuries 
that today transportation and industry could not 
function without lubricants and lubrication knowl- 
edge. The Socony Mobil Oil Company is a leader in 
this specialized field. 

For over 89 years Socony Mobil has met the 
lubrication requirements of pioneers in many fields. 





The Leader in Lubrication for nearly a Century! 


Aviation’s Wright Brothers .. . early car makers... 
the inventor of the Diesel engine are only a few who 
have called on the Flying Red Horse for specialized 
lubricants. 

Today, new developments such as atomic power, 
jet engines and gas turbines pose new and complex 
lubrication problems. Socony Mobil Oil is proud that 
it’s being called on to solve these problems and plans 
to continue to devote its facili- 
ties and products to keeping 
the wheels of the world moving. 





SOCONY MOBIL Oll COMPANY, INC 
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Westinghouse 


application engineers 
are at YOUR service 


. .. whether your plant is large or small—whether you need a single 
motor or a complete system. 

These highly-trained engineers include specialists with broad ex- 
perience in the selection and application of electrical and power 
equipment for all types of industrial use. Their knowledge is available 
to help you get maximum returns from your equipment investment. 
And their help costs you nothing. 

Illustrated below are a few of the thousands of Westinghouse prod- 
ucts for which this valuable service is available. For details about 
them—or for specific engineering assistance—please write to us on 
your company letterhead. 

And remember . . . when you're thinking of new electrical or power 
; equipment, it will pay you to contact Westinghouse first. 











The Life-Line “A” Meter gives you better 
performance in a smaller frame. \t incorpo- 
rates advantages such as longer-lasting in- 
sulation, completely drip-proof housing. For 
full information on Other features, write for 
booklet BC-6154-A 





A Westinghouse power center is a complete- 
ly-coordinated substation that can 
bring many money-saving advantages to 
your distribution system. For a discussion 
of the application of power centers to various 
needs, request booklet BC-4162 


YOU CAN BE 
.. FITS 
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Westinghouse large induction and synchro 
nows motersyare the only motors with Ther- 
malastic insulation, which greatly increases 
motor performance and life. Write for book 
let BC-4739 on induction motors; booklet 
BC-5300 on synchronous motors and 
controls, 





Westinghouse turbine gener ators for indus 
trial applications are available in non-con 
densing, condensing, and extraction types 
with ratings to meet your requirements For 
more information, send for a copy of book- 
let BC. 5418 








Westinghouse Electric 





Westinghouse metal clad switchgear brings 
you the advantages of ‘'Unitized” construc. 
tion, complete applicability to your needs 
lower installation costs. Write for booklet 
BC -5282-A on low-voltage switchgear 
booklet BC-5306-A on heavy-duty switch 
gear 





OW chrowlt breakers by Westinghouse fea- 
ture De-lon Grid Are Control, which re- 
duces fault clearance time, contact burning 


and oil deterioration, with resultant lower 
maintenance For information on ratings to 
1) KV, write for DIK 
rating 


1}4000, specifying 


tinghouse 


International Company 


40 Wall Street, New York 5, U.S. A. 
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With over 30 per cent of all crude today eventually 
becoming cat cracker feed, cat cracker design is in- 
creasingly important to refiners. The superiority of 
the Fluid Cat Cracking design is well-established by 
the fact that 70 per cent of cat cracking capacity in 
the free world is the fluid design. The M. W. Kellogg 
Company has engineered or erected more than half 
of this fluid capacity. 

M. W. Kellogg has been in the forefront of Fluid 
Catalytic Cracking from the beginning. Starting early 
with continuing studies of catalysts, it worked closely 
with the industry in engineering the fluid principle. 


M. W. Kellogg’s contribution in mechanical engineer- 


FIRST 


IN CAT CRACKING 








ing made it possible to design units of capacities large 
enough to meet accelerated demands for higher octanes 
since World War II. Its long experience in construct- 
ing oil refineries enabled M. W. Kellogg to undertake 
the erecting of these initial units, and the even larger 
ones in operation today, with full confidence that 
they would be on stream in minimum time. 

An M. W. Kellogg Fluid Catalytic Cracking unit is 
your guarantee of many predetermined requirements, 
including throughput capacity, product quality and 
quantity, utility cost, catalyst loss, and coke-burning 
capacity. From its experience in engineering and erect- 
ing many side-by-side units, M. W. Kellogg originated 
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the straight-line Orthoflow* design which offers 


many extra economic advantages. Refinery Process Division 


A full-color, 13-minute movie, showing how the The M. W. Kellogg Company 
Orthoflow works, is now being booked for showings 225 Broadway, New York 7, N.Y 
after July 1. Return coupon for particulars and to 


| Send available dates for showing of your new Orthofiow fiir 


obtain a copy of our No. 2, 1955 Kelloggram whic! 

illustrates a rece ()r 1 6 let ' Send Ketloggram iliustratir nt Orthofiow instaliatior 

illustrates a recent Orthoflow installation 5 Te stating recent Orthofiow installa 
Refinery Process Division Name 

THE M. W. KELLOGG COMPANY Company 


225 Broadway, New York 7, N. \ Address 


nt 
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SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery ope rator had to shut down his HLS stripper bubble 
cap tower every two months to remove an oily carbonate 
scale, Kach shutdown took seven days, because of the 
mechanical cleaning methods used, and even then the tower 
was not thoroughly cleaned, 

Dowell engineers were asked to tackle the problem. They 
cleaned the tower in just eight hours, using chemical solvents. 
Visual inspection showed the tower to be free of scale with 
all loose deposits washed from the caps and trays. The 
operator of this refinery was so impressed that he adopted a 
re gular a hedule ol Dowell chemical cleaning. 


Dowell chemical cleaning methods are designed to reduce 
costly downtime, because solvents are introduced through 
regular connections, keeping dismantling at a minimum. 
Liquid solvents can go wherever gases or condensates flow 
to clean angles, bends and other irregular surfaces inacces- 
sible to mechanical methods. 
You can help to maintain maximum operating effx iency in 
your plant by arranging for a regular program of Dowell 
chemical cleaning. For full information, call your nearest 
Dowell office, or write Dowell Incorporated, Tulsa 1, 
Oklahoma, Department G-43 


chemical cleaning service for industry 








A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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WATSON-STILLMAN 
FORGED STEEL FITTINGS 


FOR: ight Connections 


galery" -~ 
in pressure piping 


B® In high pressure steam lines... process liquid and gas 
piping... hydraulic fluid lines...wherever strong, tough 
pipe joints are needed, Watson Stillman Forged Steel Fit- 
tings provide a safety factor against costly piping failures 
They resist pressure, heat, corrosion, shock and vibra- 
tion because they're drop-forged of high quality steel to 
produce a dense, tough, forged-fiber structure that can 
really take it. 


Extra strength is built into W-S fittings in other ways 
too...such as the heavy reinforcing bands extending 
well beyond the threads or sockets. 


Protect your high pressure piping system with Watson- 
Stillman Forged Steel Fittings. Available in carbon, 
stainless and alloy steels, in Screw-End and Socket-Weld- 
ing Types to meet your service requirements, Send today 
for Free Catalogs. 


Bulletin A3-50—Forged Stee! Fittings 
Bulletin S-1-55—Stainless and Alloy Fittings 
Bulletin U.1—Forged Steel Unions 

Bulletin $-3-55—150 Ib. Stainless Fittings 


Sold Through Leading Distributors 


= WATSON-STILLMAN FITTINGS DIVISION 
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© Proc Liquid 
and Gas Piping 


H. K. Porter Company, Inc. 
Roselle, N. J. 
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oil industry 


notable trend in the equipment of post-war oil refineries and 

chemical plants has been the use of ‘‘outdoor”’ boiler installa- 

tions, in which only the firing and control points are under 
cover and no boiler-house structure is involved. 

The Babcock Integral Furnace boiler*, modern in design, 
compact, flexible in operation, with quick steaming characteristics 
and high availability, has proved ideal for this and many other 
industrial applications. It is available in capacities from 40,000 to 
over 300,000 lb. steam/hr., for steam conditions up to 900 lb./sq. in. and 
900° F and is supplied for oil, gas or coal firing, singly orincombination. 

Babcock & Wilcox Ltd. manufacture a wide range of equipment 
for the oil and chemical industries, including complete steam raising 
plants, welded pressure vessels, heat exchangers and plant for waste 
heat utilization. 


* Ask for Publication 1525/1 


1 equipment for the 











BABCOCK & WILCOXLTD., BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
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get higher profits, lower operating costs, 
reduced maintenance, better space use with 


PETRECO 


ELECTRIC PROCESSING 





For complete information, write or call 


PETRE<9O 


A DIVISION OF PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas e@ 1390 East Burnett Street, Long Beach 6, California 
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Lummus gives you 





maximum return for 





your capital investment! 


In the past half century Lummus has designed, engi- 
neered and constructed over 700 major installations 
throughout the world. The excellent operating records 
of these plants indicate that the coordinated directing of 
a project from idea to startup is the best possible guar- 
antee of a profitable investment. Our staff and facil- 
ities can complement your own — on your next project. 


The Lummus Company, 385 Madison Ave., 
New York 17, N. Y. Engineering and 
Sales Offices: New York, Houston, Mon- 
treal, London, Bombay, Paris, The Hague. 
Sales Offices; Chicago, Caracas. Heat 
Exchanger Plant; Honesdale, Pa. Fabri- 
cated Piping Plant: East Chicago, Ind. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL IMOUSTRIES 
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NO WONDER THE LINE IS BUSY... 


All these important services for maximum 
oil production are available to you with one phone 


call to your local Halliburton office. 





TX HALLIBURTON on weit CEMENTING COMPANY 


DUNCAN, OKLAHOMA 


211 SER vicetE CcCEeEnTerRs just MINUTES AWAY FROM AN Y ReiG 
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By P. D. Barton 


AUTOMATION 


a management viewpoint 


Paul D. Barton, chief engineer of the manu- 
facturing department of Sun Oil Co. since 
March 1947, has spent his entire business life 
in the petroleum field. He joined Sun in 1934 
Over 15 patents have been issued to Mr 
Barton, including patents jointly with others 
on the original hot contact filtration process 
for the manufacture of lubricating oils. He 
is the author of the section on the recovery 
and stabilization of gasoline from refinery 
and natural gases in “The Science of Petro- 
leum,” published by the Oxford University 
Press (1935) and the author of the section on 
plant design in “Perry's Chemical Business 
Handbook” (1954). He was the first president 
of the California Natural Gasoline Associa- 
tion. He is active on several committees of the 
American Petroleum Institute, and is a mem- 
ber of the National Society of Professional 
Engineers 


f ipmye IS PROBABLY no topic more discussed in indus- 
try today than automation, and it is doubtful if 
there is any that is more misunderstood. This is par- 
ticularly true of the layman. He is inclined to let his 
imagination supply many answers, possible or impos- 
sible, thus creating his own brand of science fiction 

In the petroleum industry, automation is easily rec- 
ognized and generally accepted as a logical advance- 
ment in the use of automatic controls. Basically, it 
represents the application of a relatively few me 
chanical, electrical and hydraulic principles through 
devices of varying complexity for the accomplishment 
of a desired result in a continuous or repetitive proc- 
ess 

These devices operate through certain functions of 
the process itself, such as temperature, pressure, flow, 
time cycle, physical characteristics and product qual- 
ity 

Because of this broad use of automatic controls, an 
oil refinery is perhaps one of the best examples of 
automation in industry. Crude oil is received through 
a pipe line and its flow through the refinery is di- 
rected by pre-set controls adjusted for the desired 
processing. Other automatic controls maintain the 
proper operating conditions within the plant proc- 
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esses and finally deliver the finished product—pe1 
haps even blended and packaged—all with little or no 
direct manual handling 

In general, the desired result at each step of the 
refining process could be accomplished by an intelli 
gent operator or laboratory technician, unless his at 
tention were diverted or some new variable entered 
the picture. Thus, an operator on a hand valve can 
maintain a fairly constant level or flow rate for a 
period of time if he has a dependable indicator as a 
guide, but he is definitely limited as to the number 
of such manual operation he can carry on simul 
taneously In a complex refining unit hundreds ol 
such adjustments can be made simultaneously by 
instruments 

The story of the development of automatic control 
in the petroleum industry is the story of the develop 
ment of the industry itself. Its remarkable growth 
and highly competitive character taxed to the utmost 
the ingenuity of its engineers to meet the demands of 
the modern industrial age for a mobile source of 
energy, lubricants for almost every conceivable use 
and special products in great numbers—and alway 
at the lowest possible price 


It has been possible to meet these enormous de 
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mands only by inventing new processes, 
by designing larger and larger operating 
units, by combining related processes for 
increased efficiency, and by integrating 
operations to balance supply and demand 
both in the short and long range. In doing 
so, the growing complexity of these proc- 
esses has spurred engineers to seek con- 
stantly for ways to release plant operators 
from duties that reduce their freedom of 
action and thought. Thus, wherever pos- 
sible, item after iter in plant operation has 
been subjected to automatic or semi-auto- 
matic regulation 

At first, most refining processes were 
operated in “batch” or semi-continuous in- 
largely 
limited by their inherent characteristics. 


stallations, with the products 


Instrumentation of these simple processes 
utilized essentially single-purpose devices 
designed to reproduce specific manual 
operations. Their functions could be suc- 
cessfully taken over by an operator upon 
failure of the device. 

Today's complex refining units combine 
many operations within one coordinated 
whole. Most operating units in a modern 
refinery also are related more or less close- 
ly with one or more other operating units. 

This is where the centralization of con- 
trol is of real value. The availability of 
data from the various operations at one 
location makes it passible for the operator 
to reach important conclusions from an 
evaluation of relative facts 

Because of centralized controls, opera- 
tors of today have time to think, to know 
their plant, to recognize malfunctions, and 
to make the adjustments necessary to keep 
the plant “on the line.” And they have a 
new dignity which goes with the respon- 
sibility attached to being entrusted with a 
multi-million dollar installation, 

Management has welcomed automatic 
control because it makes possible the reali- 
zation of more and more efficient opera- 
tion. While confidently making a heavy 
investment in complex plants and control 
systems, it will protect that investment by 
providing an operating staff capable of 
handling emergencies, 

In management's thinking, reduction in 
operating manpower per se is not the goal 
of automation. The advantages sought, and 
those to which automatic control already 
has contributed so much, are greater ca- 
pacity, higher efficiency of refining units, 
and lower unit costs of products. 

Here is an example of an emergency 
which probably could not happen again in 
a hundred years; but it could have wrecked 
a multi-million dollar plant were it not for 
the presence of operating personnel 

A furnace was being relit after a partial 
shutdown for maintenance in one of four 


boilers. A few seconds after the flame was 
touched off, a rabbit jumped out of the 
open furnace door with its fur afire. It 
ran toward another area of the plant which 
usually harbors explosive vapors. Fortu- 
nately, the shouts of the men at the furnace 
alerted other plant personnel who headed 
off the flaming rabbit. 

This illustrates the point that when it is 
necessary for a decision to be made there 
is still no substitute for the human brain. 

While the control system of a modern 
refinery may be centralized for coordina- 
tion, it is by no means the comprehensive 
automatization which is referred to as an 
example of the “push button” factory. 
Nor, in the opinion of many refinery engi- 
neers, is such an advanced development 
either practical or desirable. 

As a matter of fact, the very nature of 
the refining industry renders such a de- 
velopment almost impossible of accom- 
plishment. Sparked by the competitive 
forces which keep the industry dynamic, 
changes take place with great rapidity. 

Changes in technology, in raw materials, 
in products and product quality; changes 
in operating capacity caused by fluctuations 
of supply and demand; changes due to the 
obsolescence or deterioration of physical 
plants and equipment—all introduce factors 
in operating control that can be satisfied 
only by the decisions and actions of men, 
not machines. 

While special emphasis has been given 
to the part which automatic control has 
played in the design development of mod- 
ern refining units, this is not the whole 
story, by any means. 

The benefits of the application of auto- 
matic control are felt throughout the whole 
refinery from the office accounting and 
billing department to the control labora- 
tory; from safety engineering to pollution 
abatement; and from blending and packag- 
ing to tank gauging. 

And the application of control mech- 
anisms is not confined to the refineries. It 
is found at a high degree of development 
in all branches of the industry—from the 
search for new oil fields, drilling, produc- 
tion, transportation, and in the final dis- 
tribution of products. 

The people of the oil industry, from 
president to office boy, as well as the in- 
dustry’s customers and stockholders, owe 
more than they know to the engineers who 
design, build and maintain the instruments 
and controllers that have made possible 
our advanced technology. 

Those who look superficially at the im- 
pact of the broad application of advanced 
automatic control systems in modern re- 
fining practice may conclude that the re- 
sult has been fewer but better jobs. Actual- 


ly, the expansion of the industry, made 
possible largely by the development of 
these control systems, created many new 
job opportunities. Statistics show that in 
the United States today the petroleum re- 
fining industry has the highest number of 
direct employees in its history, with wages 
and non-wage benefits far in excess of 
industry in general. 

Automation has been referred to as “a 
second industrial revolution.” Actually, 
because of its gradual development, it 
might better be described as evolutionary 
rather than revolutionary. 

In addition to spurring the advancement 
of new processes and technology which 
have resulted in increased productivity, it 
has naturally brought about a change in 
thinking by both management and labor. 
There is no indication that it has resulted 
in any serious job dislocations nor, based 
upon expressions of enlightened leadership 
among both management and labor, does it 
pose such a threat today or in the fore- 
seeable future. 

On the other hand, the trend to auto- 
mation promises to provide the answer to 
the challenge of increasing production to 
meet future demands. In the refining in- 
dustry, employees recognize automatic 
controls as useful tools which have elimi- 
nated much manual drudgery, created new 
job opportunities, up-graded workers’ skills 
and enabled them to improve their indi- 
vidual productivity and job security. 

Based upon experience gained in the very 
highly mechanized petroleum industry, the 
following principles highlight the view- 
point of management regarding automa- 
tion: 

1) Automation makes possible a high 
degree of coordination between related 
parts of an operating unit without limiting 
the complexity. 

2) Automation brings closer together the 
interdependent functions of management, 
operation, engineering, quality control, 
product accounting and plant maintenance. 

3) Automation tends to increase the 
stature of the plant operating personnel as 
individuals since it makes it possible for 
them to use their heads more than their 
hands. 

4) Automation is good for both manage- 
ment and the operator. Through centrali- 
zation of control and the resulting use of 
advance knowledge gained by the operat- 
ing team in steering the plant (much as a 
pilot and navigator steer a ship), manage- 
ment can entrust larger and more valuable 
installations to the operating staff with con- 
fidence. Consequently, the standards of em- 
ployment in the area of plant operation can 
be raised and our whole standard of living 
can likewise be bettered 


WORLD PETROLEUM 





David M. Boyd, Jr., has a sign near his desk 





which reads: “LIVIN’ CAIN'T BE SIMPLE ENYMORE . 
THEY'S TOO MANY GADGETS.” For this condition, 
Dave is partly responsible. He is recognized in 
the oil industry as the daddy of the graphic 
panel and for this was awarded an honorary 
degree in 1950 by his Alma Mater, The Uni- 
versity of Colorado, from which he was gradu- 
ated in 1941. His gadgeteering extends to his 
home and his car—press a button on the car's 
instrument panel, for example, and the garage 
door opens. Mr. Boyd has been with Universal 
Oil Products Co. for the past six and a half 
years and previously worked with Eastern 
States Petroleum Co., Blaw-Knox Construction 
Co. and others. He was head of the instrument 
application group at the National Laboratories 
Oak Ridge, Tenn., on a loan basis to the Atomic 


Energy Commission from Monsanto Chemu al 
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. | Is AUTOMATION the answer? 


By D. M. Boyd WV ITH THE ADVENT of the word “automa This distance caused quite a little con 


tion.” the field of automatic control cern because of the time lags that would 
has received a terrific boost in recent years be involved due to the length of the trans 
Unfortunately, however, this is a catch mission and control lines to and from the 
word and there is a popular misconception control room. A series of tests was run in 
growing on the part of management that the laborato: which showed this concern 
automation, or automatic control, is good to be based on reality. These tests proved 
no matter how it is done. Unfortunately that the over-all control of the unit would 
this is not the case. For a controller to be be impaired if the controllers had been in 
of maximum value it must be both prop talled in the control room 300 feet from 
erly designed and applied the unit 
A very good example of this is the case The second problem encountered was the 
of the graphic panel that was introduced six fact that the existing control room was 
years ago at the Rock Island Refining Co too small to hold the new instruments re 
plant at Indianapolis. This plant started a quired for the unit. The existing control 
trend in the instrumentation of a proce board held 25 instruments, while the re 
control unit so that today, a large percent ed operatior of the retiner would re 
age of the new construction is going in with quire about 8). It re to enlarge the 
graphic panels. This has been done at the control roor t would be necessary to re 
request of management, yet many ol the ocals ome pump nd exchangers thi 
plants that are going in with the graphic being ve costl 
panel are failing to take full advantage of The main problem, ther vas to find a 
the potentialities of this type of control different type of instrument that would be 
system ematier i ize in orde to fit in the avail 
"- In order to understand this fully it would able panel space, and would have the added 
he well to go back and consider why the feature that the actual controlling element 
first graphic panel was installed at Rock would be located in the plant itself on some 
. Island. Strange as it may seem, the prime of the fast ten Yet, this instrument 
E reason for going to the graphic panel design hould give the operator complete control 
at Rock Island was not to draw a picture on of the plant in the control room as far as 
the board. True, the picture has been like a changing the set point of the controller 
fancy bottle for perfume, it has helped to or placing the controls on hand control 
sell the contents, but as far as the smooth This was an entirely different type of 
operation of the plant is concerned, there controller than was then in use, but a suit- 
are far more important reasons to consider able controller was found and used. How 
its use ever, b ising the maller controller it 
Six years ago Rock Island added to its was found that with a little care the con 
existing refinery a UOP fluid catalytic trollers could be arranged in a simple sche 
cracking unit. This unit had to be located matic flow diagram of the plant so that it 
300 feet from the existing control rooms would be possible to see the effect of one 
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controller on the other, and their relation- 
ship to the whole plant 

As mentioned earlier, this arrangement 
caught the eye of some managements and 
there has been quite a swing to the graphic 
panel type of control system in recent years 
(Fig. 1). However, far too many people 
have been blinded by the picture on the 
board and have not really looked any fur- 
ther into the fundamental reasons for con- 
sidering the graphic panel. The result is 
that far too many panels have gone in with 
controllers for fast systems, such as flow, 
located on the back of the board instead 
of at the point of control, More recent tests 
have shown that even six feet of tubing 
between the controller and the valve will 
have a marked effect on the over-all per- 
formance of the controller 

The other mistake that is now being made 
is trying to make the graphic panel a de- 
tailed flow chart of the plant. This proves 
to have two disadvantages. One, the addi- 
tional lines, due to heat exchange and cross 
connections on pumps, tend to confuse the 
picture rather than help to clarify it. Sec- 
ond, the panel size becomes almost as large 
as one using the old large case instruments, 
even though smaller instruments are used 
for control 

It should be remembered that a good 
operator is like a man playing an organ 
he knows where to reach for a given in- 
strument in the process without having to 
look for it. The person most helped by the 
picture on the graphic panel is the plant 
manager, and he is not concerned with heat 
exchangers or cross connections on the 


pumps. It is best, therefore, to leave auxil- 


Figure 1 





iary equipment such as heat exchangers 
and pumps off the graphic panel unless 
they are specifically involved in the con- 
trol, as these account for most of the 
changes that are made in the plant after it 
is built. By leaving them off, it is not neces- 
sary to change the graphic picture every 
time a minor change is made in the plant. 

At the present time the field of process 
control is entering a new phase: electronic 
control, 

Again the reasons for going to this form 
of control are easily misinterpreted. When 
most people think of electronics, they think 
of units capable of performing at the speed 
of light. Therefore, the main reason for 
considering the use of electronic controllers 
is one of speed. Actually, tests have shown 
the complete electronic control system to 
be no faster than the pneumatic controllers 
which are valve mounted as in the graphic 
panel,’ The main reason for this is that the 
controller still has to move the control 
valve in order to perform its control func- 
tions. The air pilot valves on the power 


relays of the present electronic controllers 


do not have the air handling capacity of 
some of the pneumatic instruments avail- 
able on the market today 

Yet, in spite of the fact that electronic 
controllers do not show any improvement 
as far as speed of response is concerned, 
they do give far superior over-all control 
of the unit. It was found, for instance, by 
using special recording instruments, that 
the top tower temperature controller on a 
D. M. Boyd, Why Electronic Process Control? 


presented at ISA meeting, Philadelphia, Pa., 
Sept. 15, 1954 


View of a pneumatic graphic control panel. 





feed splitter was being held to plus o1 
minus 1/50° out of 200°F (Fig. 3). The 
heater firing controls were being held to 
15/100 of a degree F out of 900° F (Fig. 4) 
In other words, the temperature controllers 
were holding to about one part in 10,000! 
This control performance had never been 
equaled before on similar units employing 
pneumatic controllers 

In order to understand the reason for 
this superior performance, it is best to look 
at some cf the fundamentals of controller 
operation. Until recently, the majority of 
controllers in use were of the proportional 
plus reset type. This meant that they biased 
the signal to the control valve based on two 
factors. The proportional control function 
is, as its name implies, proportional to the 
error that exists between the measured 
variable and the desired value set by the 
operator. The so-called reset function is ac- 
tually an integration with respect to time 
of the error that exists between the two 
values. The longer that an error exists, the 
greater will be the corrective action sent 
to the valve 

A third control function is being incor- 
porated into many controllers today where 
more accurate control is desired. This is 
the so-called derivative function, which 
can play a vital role in the control of 
temperature when properly used. It is 
based on the rate at which the error is 
changing. If the error suddenly increases, 
a much greater correction will be made to 
the control valve than if the change occurs 
slowly 

The normal design of a temperature con- 
troller of the thermocouple type has not 
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Figure 2: View of the electronic graphic control panel at the 


Rock Island Refining Co plant at Indianapol 


permitted optimum use of the derivative rivative settings have been adjusted to 
function because there usually is a me- rates that were never practical before on 
chanical means of balancing the potenti- similar applications because of the distorted 
ometer circuit, in order to convert the picture that was obtained of the rate of 
electrical impulse to a pneumatic control change in the process. By being able to use 
impulse and to provide a record. If the greater derivative action and by having 
process temperature changes slowly, the greater sensitivity in the controller, it hi 
error may not be detected by the mechani- been possible to correct even very small 
cal balancing mechanism until it is fairly temperature changes before they became 
large. Then the controller will suddenly noticeable on the recorder 
“catch up,” causing the derivative unit to As stated earlier, the process control in 
sense a sudden change and make a large dustry has available to it controllers that 
correction to the valve, which could upset are holding a Platforming unit to one part 
the plant in 10,000. These controls could be applied to 
With the electronic control system, it is a whole refinery with the same result 
not necessary to interpose the mechanical Then management would be faced with an 
balancing step to convert the electrical interesting situation. The controlle: are 
thermocouple signal to a control function holding the process variable within on 
The electrical control signal has greate part in 10,000 of the set points and yet the 
sensitivity, which reflects a much truer pic- actual set points are probably not known 
ture of any rate of change in the process within 2 percent of what the hould he 
The installation at the Rock Island plant for optimum dollar yield in the refinery. In 
has shown the value of this feature. The de- the future, it appears that with the use of 


Figure 4: High speed recording of electronic temperature 
controller on Platformer heater firing controls 
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Figure 3: Hig peed recording of electront 
temperature controller on feed aplitter at Rocl 
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isa rding! Automation rm the pl 
‘ industries is a very promising field and 
can lead to great financial benefits to the 
refiner if properly engineered. However 
por engineered it can lead to disillusio 
ent and d mpointment 
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electronic instrumentation 


The Atlantic Refining Company's Catformer at Port Arthur, Texas, is in- 
strumented with an electronic control system which has given satisfactory 


performance since the unit went on stream in August 1954, 


Frank Colton Somers, manager, engineering re- 
search division, engineering and construction 
department of the Atlantic Refining Co., ac- 
cepted his present position in October 1953 after 
ten years with the Standard Oil Development 
Co. Mr. Somers was graduated from Duke Uni- 
versity with a B.S. in electrical engineering in 
1936. In 1938 he was awarded a Master's Degree 
in the same field by the Massachusetts Institute 
of Technology. Prior to his connection with 
Standard Oil, Mr. Somers had electrical engi- 
neering experience with the Communication 
Development Company, Camden, N. J., and the 
Lago Oil and Transport Co, in Aruba, Curacao, 
Dutch Weat Indies 


Richard Charles Fuhs, junior engineering as- 
sistant, research division, en- 
gineering and construction department, joined 
the Atlantic Refining Co. in March 1954 in his 
present position. He is a graduate of Villanova 
University in suburban Philadelphia, where he 
obtained his B.S. in electrical engineering in 
1950. He served in the U.S. Navy during 
World War II. Following his graduation from 
college, he worked in the U.S. Naval Air Ex- 
perimental Station as an electrical engineer 
for four years 


engineering 


By F. C. Somers and R. C. Fuhs* 


URING THE preliminary stages of the 
D design of the Atlantic Catformer at 
Atreco, Texas, Atlantic’s engineering and 
construction department decided that recent 
developments in instruments and controls, 
particularly along electronic lines, justified 
a reappraisal of Atlantic’s instrument prac- 
tices and a thorough evaluation of available 
equipment of both the pneumatic and elec- 
tronic types. The reappraisal indicated that 
a first-class, thoroughly modern installa- 
tion should satisfy these requirements: 

(a) Operate dependably and accurately. 

(b) Offer low first cost. As the number 
of instruments and controls has increased, 
the cost of the equipment and interconnec- 
tions has required closer scrutiny. The 
skilled labor required for the tubing work 
between pneumatic transmitters and con- 
trollers, plus the costs of such auxiliaries 
as air compressors, filters and driers, in- 
dicated there should be less costly ways of 
doing the job. 

(c) Require minimum size control house. 
That the trend in control houses is strongly 
in the direction of larger and more elabo- 
rate buildings is apparent to all. Unfor- 
tunately, the consequences in terms of 
overall cost of the instrument installation 
are not always appreciated. 

(d) Require minimum operating per- 
sonnel. Some instrument panels cover so 
much space that they require the attention 
of several operators. 

(e) Require less maintenance and be 
easier to maintain when maintenance is 
required. 

(f) Be adaptable to incorporating prob- 
able future developments in the field of 
automation. 


* Engineering and Construction Department, 
The Atlantic Refining Company 











A careful evaluation of available instru- 
ments and controls led to the conclusion 
that an electronic instrument system ful- 
filled the above requirements more nearly 
than a pneumatic system. Although oper- 
ating experience was practically non-ex- 
istent at the time, the marked reduction in 
moving parts and the inherent accuracy 
and absence of time lag in electrical meas- 
urements led to the conclusion that the 
operation of an electronic system was po- 
tentially more dependable, as well as more 
accurate. Economic studies indicated the 
installed cost of the electronic system was 
about 12 percent less than for an equivalent 
pneumatic system. Equipment costs were 
not significantly different. Differences in 
installation costs, and particularly the dif- 
ferences in the cost of electric wiring ver- 
sus pneumatic tubing, accounted for much 
of the saving. A number of possible control 
house layouts using the various types of 
instruments were investigated, and it was 
concluded that electronic instruments in a 
console arrangement would result in a 
minimum size control house 

Employing electronic instruments in a 
console arrangement produces an extremely 
compact arrangement with all instruments 
and controls readily visible and accessible 
to a single operator. As can be seen from 
Figure 3, the console is not much larger 
than a conventional desk. Such compact- 
ness and accessibility is most desirable 
when operating the plant with a minimum 
number of shift operators. 

The fact that instrument 
equipment has few moving parts, none of 


electronic 


which is delicate, points in the direction of 
less maintenance. The “plug-in” feature of 
electronic instruments and controllers, in 
conjunction with the fact that control ac- 
tion can be preset to desired values without 
cut and try adjustments after installation, 
makes interchanging units a simple matter 
Thus most maintenance work can be per- 
formed under favorable shop conditions 

Virtually all foreseeable future advance- 
ments, such as automatic data gathering 
systems, are based on converting the meas- 
ured quantities to electrical units and from 
this standpoint, the electronic equipment is 
particularly advantageous. 

The electronic system appeared superior 
on all points, but there was not sufficient 
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operating experience available to substan- 
tiate the conclusions. However, the poten- 
tial advantages appeared great enough to 
justify pioneering a full-scale installation 
Accordingly, Atlantic’s engineers, in con- 
junction with the H. K. Ferguson Co., pro- 
ceeded with the design and installation of 
an electronic instrument and control sys- 
tem for the Catformer at Atreco 

The electronic system employed is the 
Swartwout Autronic Control system. The 
basic principle of this system is the con- 
version of a measured variable to a 0 to 
0.5 volt, 60 cycle, AC signal in the pri- 
mary element or transmitter which is 
mounted near the measuring point. This 
signal voltage is transmitted to the re- 
corder or indicator in the recording sys- 
tems, or to the recorder and controller in 
the control systems. The controller con- 
verts the difference between the transmit- 
ter signal and the set point signal to direct 
current, This current is transmitted through 
switch, 
called the manual control, to the electric 


the manual-automatic selector 
to pneumatic transducer, called the power 
relay. The air from the power relay ac- 
tuates any standard diaphragm valve. The 
recorders, controllers, and manual controls 
are located in the central control house, 
while the power relay is mounted near its 
control valve. A block diagram of a con- 
trol system is shown in Figure 4 

The mechanical design of instruments is 
a factor that is often overshadowed by 
considerations of operating principles and 
potential performance. Actually, sound 
mechanical design is the most fundamental 
consideration of all. It is the basic require- 
ment for peak performance, stable opera- 
tion, and reasonable maintenance. In select- 
ing instrument equipment for this proj- 
ect, mechanical design received the con- 
sideration it deserves, and it is believed 
that the equipment used is outstanding in 
this respect. Figure 5 shows a transmitter 
with and without cover, while Figure 6 
shows a power relay with and without its 
enclosure cover. Both devices are mounted 
in substantial cast enclosures approved 
for use in Class I, Group D, Division 1 
location. Attention is directed to the small 
number of parts and the rugged construc- 
tion throughout 


Both recorder and controller are flush 
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mounted, miniature plug-in” type, de 
signed to require minimum panel pact 
A recorder or controller consists of a 
mounting frame which permanentl 


fastened to the panel with the recorder o1 
controller proper being assembled as a 
removable chassis which plugs into th 
mounting frame. All external connection 
are made to a terminal strip at the rear 
of the mounting frames. Connections from 
the mounting frame to the removablk 
chassis are made through a plug and socket 
arrangement very much like the plug and 
socket of the familiar radio tube. This con 
struction permits the controller and re 
corder to be easily removed from it 
mounting frame without disturbing any 
external connections. Figure 7, a photo 
graph of the controller partially removed 
from the mounting frame, shows the “plug 
in” socket of the mounting frame and the 
controller adjustments which are readily 
accessible from the front of the panel. A 
side and underside view of the controller 
chassis, Figure 8, with the dust proof case 
removed, points out the neat arrangement 
of components which permits simple test 
and maintenance. Two views of the re 
corder are shown in Figure 9 

The absence of delicate moving parts in 
both the recorder and controller is in con- 
trast to constructions commonly encount- 
ered in other types of instruments. Figures 
10 is a photograph of the manual control 
unit. The unit is in its own enclosure and 
may be removed for repairs and replaced 
without disturbing the controlle 

General Layout of the Plant: A general 
view of the Catformer is shown in Figure 
1. The fractionating section is shown in the 
foreground with the control house in the 
righthand corner. In the background may 
be seen, from left to right, the compressor 
house, the reactors, and furnaces. A 12 
foot wide accessway running the length 
of the plant is located between the fraction 
ating section and compressor house. The 
plot is approximately 200 feet long by 120 
feet wide. The instruments and controllers 
are centralized in the control house. An 
overhead metal cable way extending from 
the control house down the length of the 
accessway between the compressor house 
and the fractionation section carries the in- 


terconnecting wiring 
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A complete list of the instrumentation 
installed is as follows 

1) Twenty recording systems, consisting 
of nine flows, six pressures, and five tem- 
perature (Electronic transmitters and re- 
corde rs) 

2) Fourteen controlling systems, con- 
isting of six flows, five pressures and three 
temperatures. (Electronic transmitters, re- 
corders, and controllers) 

3) Forty thermocouple points. (Read on 
an electronic-type indicating potentio- 
meter) 

1) Four liquid level indicators and con- 
trollers. (Pneumatic type) 

5) Two liquid level controllers, (Pneu- 
matic controllers, locally mounted) 

6) Two high level alarms. (Triggered by 
float-actuated switches) 

7) The operation of all compressors and 
pump drives is monitored by running 
lights 

8) A cooling tower low water level and 
gas alarm 

9) Speed controllers on the four com- 
pressors. (Pneumatic, locally mounted). 
With respect to items 4 and 5, pneumatic 
level controllers were selected because a 
suitable electronic instrument was not 
available. Two of these level controllers 
are “blind” controllers, while four have the 
level indicated on the console. These four 
levels are the only signals pneumatically 
transmitted to the control house. Pneu- 
matic speed controllers were chosen be- 
cause they are completely locally mounted 
instruments and electrical transmission and 
control was not considered necessary. 

All instrumentation, with the exception 
of the compressor speed controllers, is 
mounted in a console type panel located 
in the control house, A photograph of the 
console is shown in Figure 3. The panel 
instruments are the minature, “plug-in” 
type and lend themselves to console ar- 
rangement. The console arrangement is 
something of a departure from the cur- 
rently popular graphic panel arrangement. 
Graphic panels may have some initial ad- 
vantages in training and familiarizing the 
operators with the plant, but these ad- 
vantages are only temporary at best. The 
higher first cost, excess building space re- 
quirements and general lack of conveni- 
ence in operation as compared to a console 
are disadvantages that continue for the life 
of the plant. A console has the advantages 
that all controls are visible to the operator 
at a glance, and it can be fabricated, tested, 
and shipped as a complete unit. This latter 
feature greatly eases the installation prob- 
lems, since only a comparatively simple 
field recheck is necessary. 

Although it is often overlooked when 
estimates and comparisons are made, the 
cost of the control house is a large part of 
the total instrumentation investment. As 
an example of the economies that are pos- 
sible by a combination of miniature instru- 
ments in a console arrangement, the control 


house for this plant, which is pictured in 
Figure 2, is only 14 by 25 feet inside. The 
area of this house is only 350 square feet 
as compared to 900 square feet required for 
another recently constructed Catformer 
using standard size pneumatic instruments 

Normal instrument power system: The 
console presents a load on the 115-volt 
system of approximately 1,500 VA. This 
power is fed by one circuit, but in the con- 
sole it is subdivided into two main groups. 
which are fed 
through a 2,000-volt amp. constant voltage 
transformer. 


1) The instruments, 


2) Accessory equipment (clock, running 
lights, etc.), which is fed directly from the 
line. 

The constant voltage transformer serves 
as an isolating transformer, since the in- 
struments have one side of their power 
circuit grounded and are being fed from a 
115-volt ungrounded system. The instru- 
ments are the null balance type and are 
not affected by nominal voltage variations; 
hence the constant voltage feature is not 
absolutely essential. 

The power supply circuit, along with all 
the power and signal wiring from the trans- 
mitters and power relays, is brought to the 
console through a single metal cableway. 
(See Figure 11). All circuits terminate at 
terminal blocks in distribution boxes lo- 
cated in the console. 

The controllers and recorders have in- 
ternal circuit protection; however, addi- 
tional protection is required to isolate sep- 
arate systems from the main feeder. In the 
recording system, the circuit protection is 
arranged to isolate both the recorder and 
its associated transmitter in case of failure 
of either. The protection for the control 
system removes the transmitter, recorder, 
and controller in case of failure of either, 
and separate circuit protection is provided 
for the manual control and power relay. 
This permits the valve to be operated man- 
ually from the control house in case of 
failure in either the transmitter, recorder, 
or controller. It is also possible to have a 
record of the controller variable while on 
by-pass control in case of failure in the 
power relay. 

Accessible from the rear of the console 
are individual mercury-type control power 
switches for each recorder and its trans- 
mitter, each controller and its recorder and 
transmitter, and each manual controller. 
The mercury switches have one disad- 
vantage—if the console is accidentally 
jarred, the mercury contact is momentarily 
broken. This brief interruption of power 
does not upset the control action, but it 
does produce “pips” on the recording charts. 

Emergency instrument power system: Al- 
though the plant is not designed to oper- 
ate in cases of complete electrical power 
failure, it was considered necessary to pro- 
vide the instruments with emergency power 
to protect against an abrupt loss of control. 
Rather exacting emergency power require- 
ments were imposed by the instrument 
manufacturer to insure continuous opera- 
tion of the instruments at their guaranteed 








accuracy. These special requirements were: 

1) A maximum of three-second interrup- 
tions. 

2) Supply to have a plus or minus 3-cycle 
per second frequency regulation. (The 
voltage regulation was not critical, since 
power is fed through a constant voltage 
transformer.) 

An existing emergency power system 
supplied by a 20-kw steam turbine was 
available in a nearby process unit. Test 
indicated this turbine generator required 
five to ten seconds to come from rest 
and deliver rated voltage. To meet the 
three-second requirement, it was nec- 
essary to install a special emergency 
system for instrument and control power. 
This auxiliary unit is continuously operat- 
ing and capable of delivering power im- 
mediately when called upon. The installa- 
tion consists of an AC motor, an AC gen- 
erator, a DC unit (motor or generator), all 
on the same shaft, a storage battery, and 
a control cabinet. The unit rotates con- 
tinuously. Normally the AC motor drives 
the AC generator and the DC unit, which 
acts as a generator to maintain the battery 
in a fully charged condition. If power fails, 
the battery supplies power to the DC unit, 
which acts as a motor to drive the AC 
generator. 

The battery will supply the load of the 
console for about a half hour. To conserve 
the battery and to permit emergency op- 
eration for longer than one-half hour, the 
instrument system load is transferred to 
the previously-mentioned 20-kw turbine 
generator as soon as it is up to rated speed 
and voltage. 

Experience indicates that the emergency 
power requirements imposed were more 
exacting than necessary for this plant. 
These requirements may be justified for 
continuous operation at the guaranteed 
accuracy; however, since the purpose of 
this plant’s emergency system is only to 
bring the unit to a gradual shutdown, ex- 
treme accuracy is not required. Field tests, 
plus an unexpected complete power failure, 
indicate that instrument power may be off 
for up to 10 seconds and still maintain 
satisfactory control for making an orderly 
shutdown of the unit 

Interconnecting Wire: A single metal 
cableway carries all wiring between con- 
sole, transmitters, thermocouples, and power 
relays. It is mounted on pipe supports and 
is “T” shaped in its layout. One leg runs 
the entire length of the plant, and from it 
another leg is sent through the reactor- 
furnace section. A photograph of the cable- 
way from the unit to the control house is 
shown as Figure 12. This type of construc- 
tion was chosen over conduit for its initial 
economy of material and labor and its fu- 
ture flexibility. Most processes undergo ex- 
pansion and refinements over the years, 
and the instrumentation must keep pace. 
The cableway system greatly simplifies the 
problem of relocating or adding instru- 
ments. Except for the control house, which 
has a special cableway, the cableway has 
a cross section of four by six inches. It is 
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Figure 4: Block diagram of typical flow control 
system 


made of 16-gauge hot dipped galvanized 
iron. Its U-shaped channel lid is fastened 
to the duct with sheet metal screws and 
sealed with a Neoprene gasket. Branch 
connections from the cableway system to 
the field transmitters, power relays, and 
thermocouples are made with rigid steel 
conduit. A seal fitting is provided in all 
conduits at the end away from the duct. A 
typical installation is shown in Figure 
13 

All wiring consists of multiconducto1 
cables. Except for thermocouple leads, the 
insulation and jackets are of the thermo- 
plastic type. The transmitters use a special 
four-conductor cable made up of two 
shielded #22 AWG stranded and twisted 
wires for the signal leads and two un- 
shielded #20 AWG stranded and twisted 
wires for the power to the transmitter. The 
power relay cables are made up of two 
unshielded stranded #20 wires. This wiring 
is adequate for installations up to 1,000 feet 
in length Thermocouple leads are iron- 
constantan, £16 AWG, with thermoplasti« 
insulation, and cabled in pairs with a cotton 
lacquer jacket and a metal braid over-all 
Instead of providing spare conductors in 
each cable, several spare cables of each 


of the above types were included in the 


Figure 5: Pressure transmitter with and without 


cover 
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Figure 10 Front view of manual control and 


rear view with cover plate removed 


original installation. These spare cables 
extend the full length of the duct system 
and thus may be picked up at any point 
desired 

The transmitters and power relays have 
explosion-proof enclosures approved for 
Class I, Group D, Division 1 locations 
There is little difference between the in 
stallation of this type of equipment and 
pneumatic equipment. The  transmittes 
should be mounted as close as possible to 
the measuring take-off point for accuracy 
and rapid response, yet mounted at con 
venient height for maintenance and cali 
bration. The pressure and differential pre 
sure transmitters can be calibrated by 
hanging dead weights from a point at the 
rear of the transmitter lever assembly 
(See Figure 15). To take advantage of thi 
feature, the transmitter must be mounted 
upright and with no obstruction at least 
18 inches below it. Transmitter are 
equipped with their own dampening device 
which permits the transmitter to be 
mounted in areas of normal vibration gen 
erally found in refinery work without 
special precautions. In locations subject to 
unusual vibration, it has been found neces 
sary to provide separate and more rigid 


mounting, rubber vibration absorber he 


Figure 6: Power relay with and without cover 
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Figure Il Rear vieu of console shou img wiring 


duct on control house wall 





Figure 12: Interconnecting wiring duct between 
unit and control house 


Figure 13; Typical remote installation showing 
transmitter power relay and diaphragm-oper- 
ated control valve 











tween the mounting bracket and the trans- 
mitter, and a section of flexible hose in the 
metering lines. Power relays are not 
equipped with any internal dampening and 
are rigidly mounted 

As mentioned above, this plant has 15 
flow transmitters, all of which are the DP 
type with teflon diaphragms. Teflon was 
selected over steel because of its superior 
corrosion resistance and characteristic min- 
imum zero drift. The diaphragms for the 
pressure transmitters are stainless steel 

The primary element for a temperature 
recorder or controlling system may be any 
thermocouple or resistance element. This 
installation employs iron-constantan ther- 
mocouples, with a thermocouple-con- 
verter located in the console. The thermo- 
couple-converter is designed to convert 
the thermocouple DC millivoltage to the 
base 0-0.5 v, 60 cycle AC signal to feed 
other instruments in the system. The 
thermocouple-converter has both adjust- 
able zero suppression and adjustable range 
The field mounted primary elements as in- 
stalled here have one shortcoming—they 
are blind transmitters; that is, they do not 
provide a local indication of the measured 
variable. However, this problem has since 
been overcome and an instrument for a 
local reading is now available 

Operation Start-Up: The performance of 
the instrument installation during start-up 
and subsequent operation has exceeded ex- 
pectations. As with all new developments, a 
period of finding and eliminating the “bugs” 
was anticipated, but in this case the “bugs” 
never materialized. The start-up of the 
plant was completely free of instrument 
problems. Operations to date have been 
characterized by the same performance 
and it is apparent that there are no prob- 
lems peculiar to this electronic system 

During start-up, the optimum settings 
for proportional band, automatic reset, and 
rate action were found by the usual “cut 
and try” procedure. The standard controller 
has a range of 2 to 200 percent proportional 
band, .03 to 20 repeats per minute automatic 
reset action, and .05 to 8 minutes rate 
action, Standard controllers are used for 
the three temperature controls, while flow 
and pressure controllers have standard pro- 
portional band with a fast acting automatic 
reset action (.03 to 240 repeats per minute), 
but no rate action. The adjustments made 
during start-up clearly indicated that faster 
rate times are possible with the electronic 
system than with a pneumatic system. Al- 
though direct comparisons were not made, 
it is estimated, based on past experience, 
that rate times used in this installation are 
50 percent faster than for a pneumatic 
system. The faster rate times make it pos- 
sible to hold the controlled variable within 
a closer tolerance to the set point. Opti- 
mum settings for proportional band and 
automatic reset action were found to be 
comparable to similar settings for a typical 
pneumatic system. 

The few difficulties that have been ex- 
perienced have been of a type common to 


instruments in general. For example, sev- 











Figure 14; Inter onnecting wiring behind the 


console 


eral chart drive motors have failed, but the 
“plug-in” feature of the instruments greatly 
simplifies this problem in that a spare re- 
corder can be placed in service and the 
faulty instrument repaired more conveni- 
ently and quickly in the instrument shop 
There are also several instances of zero 
drift in the flow transmitters’ D/P cells, 
which fault is common to most D’P cells 
and is corrected by the usual “working in” 
technique 

Repeated failure of a flow transmitte: 
metering the recycle gas on the discharge 
header of four compressors occurred. This 
transmitter was subjected to two unfavor- 
able conditions: 1, considerable vibration 
which existed at its mounting and through- 
out the compressor house; and 2, the pul- 
sating flow of the gas being measured. Pro- 
viding a rubber cushion between the trans- 
mitter and its mounting bracket and in- 


Figure 15: Test bench for maintenance and 
calibration of the units. 





WORLD PETROLEUM 


serting sections of flexible metal hose in 
both metering lines relieved the vibration 
condition. However, failures continued, and 
the problem was found to be more pulsa- 
tion than vibration. The use of pulsation 
dampeners and a heavier assembly for the 
transmitter supplied by the instrument 
manufacturer solved the problem 

Operating Advantages: Speed of respons 
of the instruments is definitely faster as 
compared to similarly installed pneumati 
types. However, because of the limitations 
of pneumatic control valves, it has not bee 
possible to take full advantage of this fea- 
ture. There is considerable concentration 
of engineering effort underway to remove 
this obstacle, and undoubtedly more suit 
able control valves will be available soon 

The accuracy of the electronic measuring 
recording system is one half of one pet 
cent. Unstable calibration has always been 
a problem with older types of instrument 
However, the inherent stability of ele 
tronic instruments makes it possible to 
maintain accurate calibration for indefinit« 
periods of time. Another operational ad 
vantage of this type of equipment is thi 
fact that the recorder pen is completely 
dissociated from the controlling action 
Thus, accidental deflection of the pen dur 
ing inking operations, etc., does not affect 
control action. A very significant accom 
plishment is the fact that the entire Cat 
former is being operated by two men pe! 
shift. The electronic instrument system i 
not primarily responsible for this. However 
it is certain that the ease and dependability 
of operation of the controls, together with 
the fact that the control arrangement make 
all controls and instruments readily accessi 
ble and visible to a single operator, ha 
been a factor Of course, console construc 
tion is possible as a result of miniaturiza 
tion, which is not exclusive to electronic 
instruments, but electric wiring lends it 
self more readily to console construction 
than does pneumatic tubing. (See Figur« 
14) 

Maintenance Training Program: It is in 
tended that 


maintenance of this equipment, and no 


plant personnel handle the 
difficulty has been experienced in carrying 
out this plan. The maintenance of electroni 
equipment is not completely foreign to the 
average instrument department in that 
electronic equipment in the form of tem- 
perature recorders has been in wide use in 
the process control field for many year: 
In particular, this equipment employs time 

proven electronic circuits and component 

The number of tubes, the circuit arrange 


ments, and the components are in fact 


less complicated than the familiar hom« 
radio. However, because of the scope 
of this project and the many detail 


of a new system, a definite maintenance 
program was set up. The plan carried 
out was to have an Atlantic Refining Co 
engineer visit the instrument manufac- 
turer for one week to be given extensive 
instructions. The engineer then conducted a 
training program at Atreco in the operation 


and maintenance of the installation. Train- 
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ing was given to both operating and maint 
nance personnel 

To facilitate the instruction at the refin 
ery and to simplify maintenance, a special 
test set-up was made. (See Figure 15) 


The set up is built around a portabl 


Swartwout test unit which supplies simu 
lated transmitter and set point signals 
and which is so mounted in the panel as 


to be easily removed for field checks. The 
bench also incorporates an adjustable volt 
age supply an adjustable and regulated 
air supply, a voltmeter reading supply 
voltage, and a milliameter for controller 
A vacuum tube voltmeter i 


ed to read chee k 


output current 


point voltage when 
the set-up 1 ised for maintenance worth 


This set up makes it possible to assemble 


a comple te control loop for system calibra 
tion and to serve as a demonstrator for 
class instruction. It also provides conven 
ient outlets for test and calibration of the 
individual units of the ystem. The cost 
of material for this set-up was approxi 
mately $250, which can easily be justified 
by the time saved over repeated make-shilft 
test set-ups and the consistent and accu 
rate calibrations which are possible 

The practice followed in maintaining thi 
equipment is to repair field mounted unit 
uch as transmitters and power relays, on 
the spot if po ible. Console mounted in 
truments, being of the “plug-in” type, are 
returned to the instrument shop, where 
they can be maintained more efficiently. It 
is comparatively easy to isolate a system 
failure in a particular unit, ie., recorder, 
controller, etc. If the faulty unit cannot be 


quickly 


site, it is replaced with a spare instrument 


conveniently o1 repaired on the 
The faulty unit is then set up on the 
test bench, and through a system of check 
point voltages, the trouble may be isolated 
in a particular section or component. Once 
the trouble is located, the unit is repaired 
and recalibrated and then placed in stock 
as a spare Consistent and stable calibration 
and the ability to accurately preset control 
functions permit random interchange of 
units of the system. In addition, the ability 
to preset control function accurately 
makes it unnecessary to go through a cum 
bersome “in service” cut-try adjustment 
procedure when interchanging controller 

No unusual maintenance problems have 
been experienced; however, the installation 
has not been in service long enough to 
clearly establish maintenance requirement 
It will be recalled that one of the facto: 
influencing the decision to make this in 
tallation was the fact that maintenance 
requirements would be reduced and simpli 
fied. So far, the indications are that thi 
expectation may be realized. The ready 
interchangeability of equipment, the test 
and calibration bench, and the standardized 
procedures established already have dem 
onstrated that normal maintenance can be 
accomplished with minimum disruption of 
the process 

There have been no tube failures to dat 
A program of tube replacements at regular 


intervals has not been established but will 


eh oe/ py, 
. ~—s" 
pe cor ered when ifficient data on tubs 
failure are wcumulated. It nterestir 
to note that industrial long-life tub ane 
ised fo the controller whi tandarad 
tub are used the recordet! Since 
ecordce ; ! moved tor ‘ wail i 
tubs eplacement with it distu bin contre 
ctior the ise of industrial tub ost 
ippre itel | ‘ t ‘ } nuct } 
tandard tubes appeared uneconot 
\ plete ! K Of all 1 ‘ i 
ponent part io ill anti pated rainte 
nce is be established, In additior 
complet pare recoras controller tran 
mitter pow ‘ " et ire stoc} ad of 
the ba | | La ‘ t to ‘ ' ter 
init ! ‘ ‘ th / mul or ¢ 
pare init of each type based on opera 
tion to date it appea that the numb 
ol | nit 1 be tel ‘ eased 
( The ob i juestic { ash 
afte ent tk ‘ field 
th we (l) H ‘ the biective been 
ul plishe (2) From the « ) en 
vai } nat changes ii ache i itu 
nat it The a Ne i the { t que 
tion i betinvite The tart ip Va 
ache t t l¢ } hie t< nat iment 
laliure | ibsequent operation has been 
ont ( na dependable There have 
beet ‘ t rie p " t electror 
iF hile it too ea to dra 
conc! ! egarding maintenance it 3 
clea that tive ele tron if trument cn 
be maintained easily and without disruption 
ot plant ope tior The plant operating 
th two men pet hilt and improvement i 
ont tion has beer ealized. Saving ! 
{ t rst have ' t terialized to the 
extent ill estimated gel i 
re iit ! expenditure on in emergem 
powe! ter that experience ha how! 
were innece ii \ iluable and reliable 
amount of experience in all pha ol ele 
tron nstrumentation ha been acquired 
whic i De exple ted in future installa 
tior 
Although tl lirst installation ha been 
ore thar itisiactor ome improvement 
will De made in tuture nstallations on the 
b ol the expernence to date For ¢ 
ample (1) Future mila installation 
Will not include uch an elaborate enme 
ger powell tem. (2) The field tran 
mitte will nave indication near the cor 
trol ive (3) Flectroni« or hydrauli 
control vaives, if suitable one are available 
“A be used where speed ol response | iv 
nificant (4) Furthes im plifieation and 
econo ‘ n interconnectin wiring will be 
adopted {o) The absence ol vWinterizit 
problet in cold climat will be ¢ 
ploited (t) Initial toch ol pare inat 
ment ana part will be educed 
In conclusion, this plant has shown that 
electronis proce contro here to ta 
and there seems little doubt that the future 
trend is going to Db trong! n wu aire 
tior 
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TELEMETERING IN THE REFINERY 


By W. bk. Rufleth 


W. E. Rufleth has been a member of the engi- 
neering staff of The Bristol Co. for the past 20 
years. His specialty is the application and use of 
remote control, electrical measurement and 
telemetering inatruments, He is a graduate in 
electrical engineering of the Rensselaer Poly- 


technic Institute 


Figure 1; Metameter telemeter transmitter for 


tranaemission of pressure measurements 
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rypwe rove of telemetering in the refinery 

today is as yet somewhat undetermined. 
While it has proved to be a tool of great 
utility and importance in other process in- 
dustries, the fact that information trans- 
mission is by electrical means has made it 
unacceptable in most refineries, where air 
is the accepted method of signal transmis- 
sion, Naturally, the use of air to transmit 
information signals limits the distance from 
which these signals can be received, and 
thus also limits the centralization of the 
recorders and indicators receiving these in- 
formation signals. In operations where the 
explosion hazard of electrical equipment is 
not critical, telemetering can be depended 
on to perform well and dependably. Recent 
installations prove that telemetering, like 
other electrical equipment, can be installed 
safely, if proper precautions regarding its 
use are observed. The receivers and trans- 
mitters can be made explosion proof as 
easily as can most other pieces of equip- 
ment, and then are as safe as an electric 
light bulb or klaxon. 

Telemetering in its basic sense, of course, 
simply implies remote measurement, or the 
centralized reproduction of a measurement 
taken at a distant location. The measure- 
ment can be any variable—position, speed, 
pH, etc., but the measurements which re- 
finery personnel are usually most inter- 
ested in are temperature, flow and pressure. 
Occasionally, the position of a valve or gate, 
or the level of a catalyst bed or product in 
a blending tank is of importance. Also, in 
related operations, the levels in the storage 
tanks at a remote tank farm, or the flow of 
products through a pipe line either into or 
out of the refinery should be supervised. 


As refineries expand and distances be- 
come greater, the use of telemetering may 
become mandatory as the lags in pneumatic 
transmission lines becomes excessive. If so, 
the principles involved in the telemetering 
equipment will be important to process men. 

Some of the electrical methods of tele- 
metering are affected by line impedance, 
and cannot be adapted to various modes of 
transmission, such as carrier currents and 
radio. An electrical impulse-duration sys- 
tem, such as the Metameter telemeter which 
we shall discuss, is not so affected. 

The impulse-duration system of teleme- 
tering is analogous to the electromagnetic 
telegraph system, in that the signal trans- 
mitted is a function of time rather than an 
electrical quantity. The length of the elec- 
trical impulse (duration) is proportional 
to the measured variable (pressure, flow, 
temperature, etc.). 

As in an electromagnetic telegraph sys- 
tem, a message is sent by means of a key; 
the telemeter transmitter sends the meas- 
urement signal. The telemeter transmitter 
samples the measured variable through a 
primary measuring device (bourdon spring, 
differential meter body, temperature ele- 
ment, etc.) and opens and closes a switch 
(key) accordingly. With a five-second im- 
pulse cycle system of transmission, the 
length of the signal transmitted will vary 
from one to four seconds (20 percent to 80 
percent of the five-second cycle). For ex- 
ample, if we were required to telemeter a 
pressure range of 0 to 100 pounds per square 
inch, the length of the impulse would be 
one second at 0 pounds per square inch, 2.5 
seconds at 50 pounds per square inch, and 
four seconds at 100 pounds per square inch. 
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The signal is repeated once every five sec- 
onds 

Figure 1 shows a Metameter telemeter 
transmitter for the transmission of pressure 
measurements with the motion from the 
measuring element (11) positioning cam 
follower (3). As the cam rotates, driven by 
a constant-speed motor, the tip of the cam 
follower slides across the cam surface (#@ 
along edge of cam) and drops off the trail- 
ing edge. It is again picked up by the cam’s 
leading edge. As this happens, the trip plate 
(21) is moved in and out, opening and clos- 
ing the mercury switch (13). If the cam 
follower is so located that it describes a 
path shown by B,-A,, an impulse one sec- 
ond long will be transmitted. If the cam 
follower’s position is such as to describe 
a path B.-A 
will be 


, an impulse four seconds long 
transmitted 

The receiving terminal of an electromag- 
netic telegraph system has a sounder or 
combination of relay and sounder: in the 
impulse-duration telemeter system, a relay 
or electromagnet converts the transmitted 
impulse to a mechanical motion for posi- 
tioning a recording pen or indicating point- 
er 

The telemeter transmitter is connected 
to the telemeter receiver by an intercon- 
necting system. This may consist of a com- 
pletely metallic circuit (two wires) or one 
wire with a ground return. The intercon- 
necting means may also be a telephone 
simplexed circuit, phantom circuit, com- 
posite circuit, carrier current channel, o1 
radio, including even microwave transmis- 
sion 

The telemeter circuit must now be en- 
ergized. If the interconnecting system is 
metallic or one wire with ground return. 
the complete system is energized by a DC 
power source supplying approximately 50 
milliamperes. Figure 2 shows such a circuit 
In the case of a carrier or radio intercon- 
necting link, the telemetering equipment is 
exactly the same as for use on a wired 
circuit. The telemeter transmitter “keys’ 
the carrier or radio transmitter, and the 
output stage of the carrier or radio receiver 
“keys” the telemeter receiver 


So much for the basics of the time-im- 


pulse system of telemetering. Some of its 
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pecific applications will be of interest at 
this point 

As we have stated previou ly, the primary 
measurements of interest in refinery work 
are temperature, pressure and flow. Tem 
peratures are usually sensed either by 
thermocouples ol resistance thermometet 
bulbs, either of which generate signal 
which are amenable to telemetering as out 
lined above. Flow and pressure pick-ups o1 
transducers are also very adaptable to tel 
meter transmission. A recent installation of 
telemetering equipment at a remote crude 
oil pumping station brought measurement 
of all three variables into the refinery fo 
observation. The pumping station was lo 
cated on the desert in California, operating 
under minimum personnel conditions with 
almost fully automatic equipment. In order 
to keep the engineer at the main pumping 
station (which supplied the refinery) in 
formed of conditions at the remote station 
one telemeter transmitter was installed fo 
transmitting the temperature of the heated 
crude, another for pressure, and a third to 
measure the volume being supplied. The 
telemetered measurements were recorded 
at the main pumping station, and allowed 
the engineer there to keep his eye on two 
stations at once. Since this remote station 
is operated only part of the time, the flow 
of oil being insufficient to maintain constant 
pumping, this arrangement provides the 
most efficient method of operations, and fits 
in well with other work schedule 

This type of measurement and transmis 
sion finds many applications within the re 
finery itself, if proper electrical precaution 
are taken. Flows from one unit into another 
can be supervised and controlled, and the 
distance separating the units from each 
other becomes unimportant 

Another recent example of the way in 
which telemetering can be used in refinery 
operations is illustrated by the case of in 
terface detection and product segregation 
in the pipe line from the refinery to the 
storage area. A pipe line company in the 
Midwest has the task of tran porting oil 
products from four refineries to five termi 
nal storage facilties through common pip: 
line facilities. In order to keep the product 


separate, and to direct them to their prope 





t na ind tanks, the pipe line dispatch 
‘ ises a complicated remote-manual cor 
trol set-up with a graphic panel includin 
light ilve control indications of opera 
tion and also, recording telemets receivel 
hich tell him where the intertace | and 
vher t arrive at th witching junction 
When it dor he is then in a position to 
witch the alve at the junction, and direct 
the product into its proper terminal facilit 
Th nteriace telemetet operate on a 


dielects principle A radio generator ol 


ow po ind fixed trequency appli it 
oltage wero ia pecially designed cell 
through v1 i th p oduct flow (Nelsor 
Electro Products Indicator). The asso 
ciated balanced electronic det ting circuit 
(Bristol Dynamaster Potentiometer) per 
mit ; ma inbalance iitage to be devel 
oped which is related to the dielectric fac 


tor of the product in the pipe line. (These 
ndications bear a close relation nip to the 


products, thus identif 


ing them in a relative manner.) The un 
balan it onverted by the poten 
tiomet telemeter transmitter into an 
electrical signal, which i ent by the tran 
rrvitt ove " te heph me circeutt to it 
ond , Dvnamastetr Metamete: 
f t t dispatch off where 
the dielectric constant is recorded. The re 
ceiver equipped with alarm contact iu 
the dispatcher operat he sets the control 
pointer on the alue of the product in the 
line. When a different product come along 
th alue change causing the pointer to 
move and trip th alarm contact In thi 
W id he KnoV that it is time to witern the 
flow into another channel or terminal 
I} type ol telemetering could ery wel 
be used in end-product analysis in the re 
finer wherever diflerences in dielectri 
constant we ifficient to detect a change 
ren ne conditior 


The techr que of telemete ring are pro 


ing so iluable in other proce industri 
that their use in refinery operator hould 
b investigated thoroughly Without ar 
doubt, mar areas ol operation exist whicl 
iid make ise «Ol 6telemetering advat 
ta and teatures to turther the centraliza 
tion of supervision and control alread 
established in the ndustr 
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A’ ims NEW 20,000-barrel refinery now 
Montreal, 


Canadian Petrofina will center all control 


under construction near 


for nine processing units in a single con- 
trol room. This control center will house 
126 feet of panelboard containing hundreds 
of conventional indicating and recording 
instruments which will report system per- 
formance at 480 points throughout the 
highly integrated refinery 

Occupying a section of the room only 
eight feet in width will be an automatic 
logger which will make a typewritten rec- 
ord of all of the 480 selected process vari- 
ables in digital form. In addition, the $50,- 
(0 logger will prepare a punched record 
to facilitate subsequent analysis by Petro- 
fina’s accounting and engineering depart- 
ments or to prepare summary reports for 
management on modern punch card or tape 
machines 

Operators of the plant will be relieved 
of the time-consuming drudgery of jotting 
down process condition data at the Petro- 
fina plant and analysis for future refinery 
programming will be expedited. Accuracy 
of the typed and punched record will be far 
greater than is possible when instrument 
indications are visually noted and readings 
manually written 

The logger will aid Petrofina operators 
in keeping all units functioning as planned 
by making special reports on all significant 
deviations from normal, Ordinarily, the 
value of all variables will be typed at pre- 
determined intervals such as hourly. Be- 
tween normal logging intervals the logge: 
will continue to sean all variables. Only 
elected or abnormal readings will be au- 
tomatically reported during these periods 
The operator will be free to demand a typed 
report of any process variable at any time 
to aid him in making necessary decisions 

The Petrofina logger is not the first of its 
kind to be built, but is the largest and most 
complex thus far undertaken, Where most 
uch installations monitor a single unit, the 
Petrofina logger is intended to service nine 
refinery functions. The Montreal plant is to 
embrace the following manufacturing steps, 
all of which will be logged and controlled 
in the single control center: crude distilla- 
tion, fractionation, catalytic cracking, re- 
forming, Vapor recovery, alkylation, poly- 
merization, treating and blending 

There has been considerable discussion 
recently as to whether the refinery process 
can be made completely automatic. The 
answer usually is “no” because of the com- 
plexity of the oil manufacturing function 
Raw feed is subject to considerable varia- 
tion, even though. carefully selected and 
segregated. Ambient temperatures are an 


important contributor to process variables 


The function of automatic logging in process control 


despite maximum economic application of 


insulation. Process disturbances due to 
other causes may have important results 
in processes where the desired end result 
is based on so many interdependent vari- 
ables 

For the present, at least, it seems neces- 
sary to place discretionary power in the 
hands of competent operators and to supply 
them with adequate information on which 
to base their decisions. The panelboard, with 
its small reporting devices placed on a sim- 
plified flow chart, is one such system. The 
operator also is aided by the console 
equipped with means of dialing any selected 
instrument and obtaining an instant report 
on pressure, temperature, liquid level or 
other variables. He is warned of process 
upsets by visual or audible alarm devices 

With so many factors affecting a modern 
refinery unit, the task of manually record- 
ing variables on log sheets becomes an on- 
erous task. Errors are likely to occur which 
may seriously affect engineer appraisal of 
efficiency. Such errors become particularly 
important in emergency periods when 
everyone is busy 


When a logger is incorporated into the 
control system to gather and record ac- 
curately all pertinent factors, it is far easier 
to prepare heat and material balances and 
calculate yields. Data punched on tape or 
cards may be fed to computers employed 
for quality and efficiency control 

Printed data is arranged in columns of 
figures permitting ready reading by the op- 
erator who may wish to observe trends. 
Corrections may be applied as a result of 
these checks even though the process con- 
ditions may not have moved across maxi- 
mum or minimum limits requiring emer- 
gency steps 

An essential feature of the automatic 
logger is means for connecting analog to 
digital data. Refinery instruments operate 
on electrical or mechanical analogs of the 
quantities actually measured. Numbers are 
represented by air pressures, voltages, re- 
sistances, shaft rotations, etc. Temperatures, 
pressures, liquid level or flow may be trans- 
formed into a shaft position by a self-bal- 
ancing potentiometer and automatically 


(Continued on page 160) 
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SIMULATION OF A REFINERY 


BY A DIGITAL COMPUTER 


By M. L. Deutsch and J. S. Hicks’ 


| IKE MANY another industry, the petro- 
4 leum industry is more and more often 
faced with the problem of keeping its man 


ufacturing operations currently appropriat 


na continuously changing situation. With 
many refineries tending to process an ever 
increasing variety of crudes into an ever 
increasing variety of products, this problem 
has reached major proportions. The at 
tempt to cope with these complex factor 
by taking advantage of the relatively recent 
development of electronic digital computer 
forms the major theme of this artick 

It is probably not debatable that the 
question which an oil company’s manag: 
ment is most anxious to have answered i 
“How should my company be operated to 
make the most profit?” Obviously, the com- 
plete answer will probably always be in- 
modest 


accessible jut the answers to 


questions may not be. These more limited 
goals appear to be within the scope ol 
modern mathematical techniques combined 
with electronic computation 

An example of this sort of feasible ques- 
single refinery 
“How should the 


operated to make those products which will 


tion, on the level of a 


might be refinery b 
yield maximum profits but meet commit 
ments and other obligations?” This question 
could assume a given crude schedule or it 
* Contribution from Socony Mobil Laboratories 
A division of Seocony Mobil Oil Co., In 


Research and Development Department Pauls 
boro, N. J 
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could require the correct selection of crudes 


as we ll 


A second, even more restricted question 
If certain crudes, operating condition 
commitment and product qualitic are 

pecified, how much of each product wil 
the refinery make? Refinery engineet 
will recognize that the answer to this que 

tion differs very littl 


balance Yet when ady 


from the familiar 


efinery antage 


taken of the great speed and automati 


leature of electronic digital compute the 
refinery balance takes on a new qualit 

First of all, it provides an elementa: Oop 
timization procedure ince man et ol 
operating conditions may be examined in 
the time usually taken to examine a single 
case. The best case examined is a sort of 
optimum Secondly it provide vnat ma 


be described as a model of a refinery. Cer 
tain recently developed mathematical tech 
niques give promise that this model ma 
be subjected to a true optimization proce 
aure The 
Socony Mobil 


computer to 


application ol ft nev 


finding the atl wer to the 
econd question posed above that } nov 
the refinery balance was 


modern, electronic digital comput 


Socony Mobil Laboratori« installed 


year an ElectroData Corporation compu 


ter at their Research and Developmer 


Department in Paulsbor: New Jerse 


Technically tr Ele troData machine 


following paragraph deal with 


programmed for 
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Electronic engineer Lloyd L. Gainey checks the new electronic computer of Socony Mobil Oil 
Co., Ine., on an oscilloscone. Mr. Gainey helped install the mechanical brain, built by his com- 


pany, ElectroData Corp., 
laboratories of Socony. 


Pasadena, Calif., at 


that a refinery operating plan is far from 
static. A unit may be shut down for repairs 
or because of obsolescence, a new process 
may be introduced, crude supply sources 


may change, or various other changes may 


be made. Consequently, the computer pro- 
flexible. This has been 
achieved by programming in blocks or sub- 


gram must be 


routines. For example, a catalytic cracking 
unit must be loaded to capacity from the 
available charge stocks. In loading a unit 
to capacity from the available charge 
stocks a group or “block” of computer 
commands incorporating the principle of 
loading for that unit decides which stocks 
and how much of each shall be charged to 
the unit and removes the amount charged 
from the list of stocks available to other 
units. Another block of commands calcu- 
lates the yields of products from the unit 
on the basis of a correlation of yields with 
operating conditions. This correlation may 
range in complexity from a simple specifi- 
cation of fixed percent yields to a complete 
temperature-residence time-catalyst activ- 
ity-stock type-recycle ratio correlation of 
the reaction kinetics. The advantage of the 


Paulsboro (NJ 


research and development 


block system is that if, for example, it is 
decided to change the principle of loading, 
only tne loading need be changed—the yield 
calculation block will remain as is, because 
it is general enough to obtain yields for 
all possible combinations of charge stock 
which might be fed to the unit. If there 
is more than one unit of the same type, 
a single yl ‘id block can be used to calculate 
the products leaving both units 

All the blocks which the program com- 
prises are connected together with another 
block of commands called a _ directive 
routine. The directive routine comprises a 
series of commands which tell the computer 
which of the other blocks of commands to 
use and in what order, block by block 
Perhaps an illustration will make this a 
little clearer 

Figure 1 shows what might be accom- 
plished by the first three commands in the 
directive routine. The first command is 
“Go to Unit “A” Loading Block.” Upon 
reading this command, the computer would 
be directed to go to the first command of 
the Unit “A” 


to start executing the commands. The final 


loading block routine and 
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Miss Ann Tierney, laboratory technician, and T. W. Nelson, director of the Paulsboro research 
and development laboratories, test the new electronic computer installed by Socony Mobil Oil Co 





command of the loading block, reached this block or sub-routine system, change quired for each problem, the total time per 
after all the stocks to be charged to Unit can be made to suit new situations fairly problem would be about 3% minute 
“A” have been chosen and the amounts easily and hence the refiners can be pro To sum up, a mathematical model of an 
charged removed from inventory, is: “Re- vided with real service existing oil refinery has been programmed 
turn to the Directive Routine.” The second The refinery calculation programmed in for Mobilac. The model inecorporat im 
command in the directive routine is: “Go to volves some 6,000 commands, many of ulations of all processes in the refiner 
Unit “A” yield block.” Again the computer which are in blocks which may be executed It can be used to get an answer to the qu 
is directed to the proper commands, the a large number of times. The fact that tior What finished products will we get 
yields of all products are calculated and some 6,000 commands are involved mean: if we charge so many barrels of so many 
stored in specified memory cells and, that the entire program exceeds the 4,080 crude inder the following operating con 
‘ finally, control is returned to the directive command memory capacity of Mobilac by dition The answer will be the same a 
routine. In this fashion the computer pro- about 2,000 commands, so that part of the that obtained from a hand calculation made 
ceeds through the entire refinery, breaking program must be loaded and unloaded fo: by the technical department of a refine: 
up the crude oil into boiling range frac- each case of any given problem. A total of but the computer will furnish the answe 
tions, converting various fractions into nine minutes is required for one refinery in 1/400th of the time The computer 
various products and summarizing the balance. This is the elapsed time between answer v of course, be subject to what 
products available for sale tart of data input and end of data output ever erré ire inherent in the correla 
If it is desired to load Unit “A” in a Actually, about six of the nine minutes ar« tior ind other computation informatio 
different way, merely changing the first pent in loading the program, leaving onl furnished by the refine: 
command of the directive routine wil! about three minutes actual calculating time The prograi easonably easy t 
direct the computer to an alternative block The time required per problem can bk © that fine equipment change 
of commands. If the desired change wa reduced considerably by use of a faster hangs the nterconnectior hetwes 
not anticipated during the programming loading device. In fact, the use of auxiliar init in be kept to date. T 
then a new block must be programmed magnetic tape storage would reduce the has been u i by the tech il depart t 
and inserted in the model. But this new program loading time to about 15 second ‘ ocot Mob Paulsboro ref 
block is the only change—-the remainder 0 allowing another 20 seconds to load the econot tud nd should short 
of the routine is not changed. So, using yunch cards containing the input data reé nto the 
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Figure 1: Simplified comparison of human 


versus cybernetic control of a heater 














/ Jesign factors affecting 


CYBERNETICS IN THE 


PETROLEUM INDUSTRY illustrates the a word of standing and popularly 


Ky John L. Cushnie je long 


use of cybernetic devices or automatic understood, means “the process of making 


John L. ¢ 


Conatruction Co 


ishnie, project engineer for Catalytic 
has been engaged for the past 
15 years in the chemical, petrochemical and 
petroleum fields involving process design, pilot 
plant operations and project engineering. He 
Pre- 
viously he worked for Caltex, du Pont and the 


Barrett Division of Allied Chemical and Dye 


has been with Catalytic for four years 


control equipment in a highly developed 
stage. This accomplishment has been pos- 
sible partly because petroleum is in the 
group of process industries which are par- 
ticularly adaptable to control by instru- 
Anothe1 
that petroleum refineries quite frequently 
add 


existing ones 


mentation favorable influence is 


new plants or extensively revamp 


able to 
make use of the latest control equipment 


and are, therefore, 

Cybernetics is the science of control and 
communication theory. It is derived from 
the Greek word meaning “pilot” or “steers- 
man.”’ The dictionary definition of “cyber- 
netics” of the 


control system formed by the nervous sys- 


is “the comparative study 


tem and brain and mechanical-electrical 


which 
may be called cybernetic is one whose be- 


communication systems.” A device 


havior human behavior (see 


Fig. 1) 


is received: a message is sent to the outside 


approaches 


a message from the outside (input) 


(output) and a second message is received 
(feedback) to 
the effectiveness of the message it has sent 


from the outside 


indicate 

Basically, technological developments can 
be classified in two general groups 
anization 


mech- 


and automatism. Mechanization 


mechanical (made or done by machinery) 

Automatism means the “process of making 
self-controlling.” Each of these two groups 
contain examples varying greatly in their 
complexity. Mechanization include 
something as simple as a lever or as com- 


Similarly 
automatism may range from an automati: 


may 
plicated as an adding machine 


fire sprinkler to an anti-aircraft fire-contro] 
system. These cited cases are intended to 
indicate only the degree of complexity and 
not the extremes 


The 


equipment found in the automatism classi- 


self-controlling features of some 
fication are of minor importance when com- 
pared with its major function. For instance: 
an automatic saw for cutting steel bars is 
primarily a sawing tool, and is self-control 
ling only to the extent that its action stops 
when the bar has been sawed through. The 
only evidence of a message being sent is 
from the saw, when it has been lowered to 
a pre-determined elevation, to its source 


Only 
sent and then in only one direction. Such a 


of power this one message can b 


machine’s function so slightly approaches 
human behavior that it is worthy of being 


called automatic only, and not cybernetic 
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Other devices have been developed with 
the sole purpose of controlling equipment 
An example is the 
(see Fig. 1) 
is regulated by a flow controller which in 


firing controls for a 


heate! where the flow of fuel 
turn is reset (or adjusted) by a tempera- 
at the outlet of the heate: 
In this case the controller 
the 


If this rate varies from the de 


ture controller 
receives a mes- 


sage indicating rate at which fuel is 


being fed 
rate, the controller sends a 
to the fuel which then 
bring the flow back to the desired rate. A 


second message is at the same time being 


sired message 


valve adjusts to 


sent to the controller from the outlet of the 
heater denoting its temperature, On receiv 
ing this second message, the controller r« 
sets the desired fuel rate if the temperatur: 
is different from that desired. The operatio: 


of this controller is comparable to th 
behavior of a man firing a heater (both 
receive the same messages and send thu 
same messages to the fuel valve) and is 


Thi 


definitely an example of cybernetics 


ables at 
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The 


e united in 
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controllers are accompanied by recorders, 
and for the more critical conditions, alarms 
also. The remaining variables (largely pres- 
sures and levels) are ones always con- 
trolled to unchanging values, and their con- 
trollers are located locally at the equipment 
or in the piping, For most of the local con- 
trollers these are recorders or alarms, or 
both, in the control house to keep the op- 
erators informed 

A large number of the instruments in 
this refinery are installed in cascade control 
systems, similar to the heater firing controls 
earlier mentioned. Each of these integrated 
systems provides better control of the vari- 
ables than could be expected by separate 
control of each variable with the correla- 
tion between the two being accomplished 
by operating personnel. In these cases the 
possibility of human errors and delays is 
eliminated 

Also there are a number of interlocking 
systems which function only in cases of 
dangerous conditions. For instance, if the 
temperature of a heater oil outlet exceeds 
a certain safe value, the normal fuel control 
system will be over-ruled and the flow of 
fuel stopped. If this temperature were per- 
mitted to rise, the heater would soon be 
operating in a condition unsafe for the 
equipment and consequently to personnel. 
In other cases these interlocks are used 
essentially for protection of equipment. A 
high level switch in an accumulator, pro- 
viding gas to a gas compressor, is used to 
shut down the compressor driver and there- 
by insure that no liquid feed is introduced. 
Liquid in a gas compressor would at least 
greatly overload the equipment if not bring 
about its breakdown. After one of these 
interlocks has halted a variable or piece of 
equipment, it is necessary for an operator 
to reset the device after locating and cor- 
recting the cause of the trouble. Otherwise 
the difficulty would only recur. 

The instruments for the various process 
units are arranged in the control house so 
that they are most convenient for the op- 
erating personnel. A graphic panel is used 
for the Houdriflow catalytic cracking unit 
instruments and provides the operators 
with a simplified replica of the process. The 
instruments for the remaining process units 
are grouped on individual panels. There- 
fore, the behavior of all the important vari- 
ables of a unit can be determined by view- 
ing a single area on the control board. The 
temperature of any thermocouple in the 
refinery can be obtained by simply dialing 
its number at a console located in the mid- 
dle of the control house. 

Automatic equipment is also used in the 
blending of finished products. To obtain the 
desired Reid vapor pressure of the gasoline 
for sales, a certain percentage of butane is 
added. This is accomplished by controlling 
the addition of butane to the gasoline being 
pumped for blending so that the ratio of the 
two remains constant. Since the butane and 
gasoline are blended in the correct pro- 


portion in a transfer line, the need of time- 
and power-consuming recirculation in a 
tank to insure uniform mixing is elimi- 
nated. Similarly, automatic blending equip- 
ment is used for the addition of tetraethy] 
lead to the gasoline with the same resulting 
advantages. 


The total number of men required for 


the operation of Sun's Sarnia refinery is 
ten per shift. Of these, one is a super- 
visor, six care for the operation of the 
process units, one is a laboratory man and 
the remaining two work on the auxiliaries 
such as the oil-water separators and the 
tank farm 

Refineries with lube oil and grease facil- 
ities also require other types of automatic 
equipment. Automatic equipment is used 
in filling drums and cans with exact quan- 
tities of products. Some of these devices 
are arranged to measure exact weights of 
materials, while others measure exact vol- 
umes with compensations for differences in 
temperature. As with other industries, 
many of the smaller containers are also 
automatically packaged in cartons ready for 
shipment. 

The purpose of cybernetic devices in the 
petroleum industry is to provide better 
operation of the processes. Included with 
“better operation” are higher yields, better 
quality products and safer conditions. In 
some cases the operation without such con- 
trols would be almost, if not completely, 
infeasible. A well-known example is in the 
Houdry catalytic butane dehydrogenation 
units for manufacture of butadiene or buty- 
lenes with fixed-bed catalyst. This process 
calls for batch equipment to be operated in 
a continuous fashion. The dehydrogenation 
reactors may be arranged in different 
groupings, but for purposes of illustration, 
groups of three are considered. In each 
group, while one reactor is being used for 
the dehydrogenation operation, the second 
one is having its regeneration completed 
and being prepared for use as a reactor. 
During this same period of time the third 
reactor is being prepared for and starting 
its regeneration. The cycle for a subsequent 
group of three is identical, but starts at a 
later time. Some 50 to 100 valves, depending 
upon the number of reactors, require open- 
ing and closing at specific times for opera- 
tion during one complete cycle. 

With the aid of remote push buttons, it 
would be possible for this large number of 
valves to be operated by several men during 
a cycle period of approximately 20 minutes, 
but their work would be very monotonous 
and subject to human error. Therefore, it 
is almost necessary that such an operation 
be operated by a cycle timer which at 
exactly the correct time automatically con- 
trols each of the valves. An extensive inter- 
lock system accompanies this cycle timer 
to insure that a dangerous condition can- 
not result from failure of a valve to func- 
tion. For instance, the regeneration of the 
catalyst in a reactor requires the use of air, 
and therefore it is imperative that the air 
valve remain closed until the hydrocarbon 
vapors remaining after the dehydrogenation 


have been purged from the reactor. It is 
doubtful whether this process would have 
been accepted without the unfailing assur- 
ance given by the interlock system that 
such dangerous conditions could not occur 
Dependence upon the 
would be too risky. 
The mere mention of a technological ad- 
vance has always inherently brought about 
two contrasting opinions—one of hope to 
management, the other of concern to labor. 
Management hopes for an improvement in 
the efficiency of its operations; labor is con- 
cerned about the possibility of unemploy- 
ment. Over any appreciable period of time 
it is difficult to imagine any occurrence that 
would treat the two groups differently. Past 
experience has clearly shown that when 


human element 


the management group enjoys a favorable 
economic condition, the labor group shares 
this same condition. An unfavorable con- 
dition is also shared. 

It is reasonable to believe that the pattern 
set in the mechanization of our economy is 
continuing for cybernetic advancements. In 
both cases, the number of people required 
for a specific operation or group of opera- 
tions is reduced. At the same time, new 
jobs requiring greater skill are created. The 
introduction of machines to take the place 
of manual labor brings about the require- 
ment for people to design, build and main- 
tain them. These new jobs demand new 
skills and more extensive training, thus 
better utilizing the abilities of the men. The 
opportunities for employment are changed 
from one field to another, but are not re- 
duced. This has been evidenced for a long 
time by reductions in the number of farm- 
ers and increases in the number of indus- 
trial workers with simultaneous increases 
in food production. As the efficiency of an 
economy is improved, the standard of living 
of its people improves. 

One significant aspect of industrial ad- 
vancement which may not normally be 
given much consideration is that it gives 
people a mental satisfaction by making bet- 
ter use of their abilities. Certainly it is more 
satisfying to perform a function that cannot 
be accomplished by a machine than one that 
can be done better and faster by machine 
Prof. Weiner of M.1.T. warns against the 
dangers of minimizing “the human element” 
in one of his books on cybernetics, The 
Human Use of Human Beings.* The title 
itself is indicative of the importance of the 
human being. 

To attain a higher standard of living, an 
improvement in efficiency is necessary. This 
efficiency can be defined as the amount of 
productivity per person. Increased working 
hours should of course increase produc- 
tivity, but this method would not approach 
“the human use of human beings” applied 
in providing men with equipment to accom- 
plish this result in the same or possibly less 
time. As long as the aim of improving the 
standard of living remains, there is a cer- 
tainty that the trend to automatic and cy- 
bernetic equipment will continue. 

*The Human Use of Human Beings; 1950, 
Houghton Mifflin Co., Boston 
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Refinery completed late in 1954 at Pettijean, Morocco 


REFINERY REVIEW, 


New Coryton refinery of Vacuum Oil Co., Ltd., British affiliate of Socony 
Located on the Thames River estuary 
running capacity of 20,000 b/d and manufactures a full line of 
lubricants. Photo courtesy Socony Mobil Oil Co., Ine 


Eleven refineries expand still capacity 


EASTERN 
HEMISPHERE 


[71TH THE erection of 11 new refineries 
W ont the expansion of others, refinery 
still capacity in the Eastern Hemisphere 
increased 705,094 barrels daily in the year 
ended July 1. Cracking capacity increased 
143,000 b/d 

Crude still capacity in July was 6,176,087 
b/d and cracking capacity 784,030 b/d. In 
crease in crude capacity was nearly 13 per- 
cent and in cracking capacity 22 percent 
in the 12-month period 

Capacity of Asian refineries increased 96 
percent in the past 12 months as large new 
plants were completed in India, Australia 
and Iraq. Soviet Russian increases are not 
included in the figures quoted 

In Oceania the increase in capacity was 
30 percent. The Philippines became a re- 
fining nation for the first time and a large 
new plant was completed in Australia. In 
donesian capacity was enlarged 

European capacity was increased 25 pe 
cent within the past year exclusive of 
USSR. In Russia it has been estimated that 
capacity expanded in line with crude pro- 
duction and that current still capacity i 
about 1,350,000 b/d compared with 1,200,000 
b/d at mid-1954. Romanian capacity is now 
estimated at 210,000 b/d, a substantial in 
crease over last year 

The European refinery industry, at least 
three times the size it was before World 
War II, is entering a period when the need 
for rapid expansion is past. Only a normal 
expansion to meet growing demand, on the 
order of five to seven percent a year, is in 
the offing 

The capacity of European refineries was 
something over 2,250,000 b/d at the start of 
this year, according to estimates by the 


U.S. Department of the Interior. This figure 





the refinery has a ¢ rude 





in 


includes Spain and a few other non-OEEC 
countries 

Against this, there is a demand on the or 
der of 1,700,000 barrels daily, and recently 
the refinery output of products has been 
running at a rate of 1,920,000 barrels daily, 
the Department of Interior reports. This 
figure includes a bunkering use of just over 
200,000 barrels daily. The rapid rate of rise 
in European consumption is shown in Table 
Il on page 77 

A rate of increase of five to seven pet 
cent a year in consumption is regarded by 
OEEC as “typical of a stable and expanding 
economy A shift to gasoline is seen with 
refinery output this year estimated at 26 


23 percent three 


percent gasoline as against 
ears ago. Kerosine, the basis of jet fuel 
is 4.4 percent as against 3.4 percent three 
ears ago. A drop in the fuel oil ratio to 
6.9 percent of output is seen this year as 
against 45.5 percent three years ago. More 
lubricant too, are coming out 

The pattern of consumption in Europe 
as well as the price levels are affected 
markedly by the tax structure, Gasoline 
for instance, pays taxes that are so high 
that a change in the refinery price would 
make only an insignificant change in the 
Therefore the 


industry can do little to tep up gasoline 


price the consumer pa 


consumption by lowering price As a mat 
ter of fact, there is a trend toward raising 
the price of distillate to put the industry on 
a sounder bas 

As the OEEC summed up the story in the 
report, it said 

The total consumption of oil in Europ 
which has been increasing rapidly since the 
Nar, is « “pected to show a continuing in 


cream but at a imwer rats Similar! tive 
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1 night view of the Kwinana refinery 


of Australasian Petroleum Refinery Ltd 
associate of British Petroleum Co. Ltd.) 


1 view of the 286-foot Thermofor catalytix 


erach mg un 


it at the Altona, Australia re- 


finery of the Standard-Vacuum Oil Co 


Other units 


to the left of the towering 


structure are the crude oil furnace, the 


TCC fractio 


inatallation 


nator and the TCC gas plant 


he 500,000 ton per annum catalytic crack- 


ing plant wi 


ng towers 


Socitet« Ind 


th exchangers and fractionat 
at the Antwerp refinery of 
ustrielle Belge des Pétroles 


jointly owned by British Petroleum and 


Petrofina) 


graph 


1 British Petroleum Co photo 


World's largest propane deasphalting and decarbonizing units installed at 
the Pernis refinery of Bataafsche Petroleum Maatschappij. A Shell photograph 


expansion of refining capacity which has 
also taken place very rapidly is expected 
to continue considerably more slowly for 
the next few years 

“The estimates made by the different 
countries indicate that during the period 
under review, refining capacity is likely on 
the whole to be used at least as fully as is 
normally the case in this industry 
“Europe achieved in 1953 a small net ex- 
port of refined products. While imports will 
still take place in certain products, on bal- 
ance Europe is expected to be in the posi- 
tion of a net exporter of refined products 
during the period up to the end of 1956.” 

A story of refinery progress and what 
lies ahead is due from the Organization for 
European Economic Cooperation this sum- 
mer, but few expect it to differ markedly 
from the latest OEEC report which was 
made public at the start of this year 


A number of the tables from that report 


are condensed in Table III 

Completion of work previously under- 
taken brought large capacity changes to 
Belgium, Germany, Italy and the United 
Kingdom 

Outstanding refinery completions during 
the year were those of British Petroleum 
Burmah-Shell 


and Caltex in 


Australia 
Refineries Ltd. at Bombay 
the Philippines 


at Freemantle, 


The B. P. Kwinana refinery on the out 
skirts of Freemantle in southwest Australia 
has a crude capacity of 60,000 b/d. The 
plant was described in detail in the Feb- 
ruary 1955 issue of Wortp PetTrro_teum 
Since that time a hydrofiner has been com- 
missioned with the result that all units are 
now in operation 

This hydrofiner for the desulfurization of 
gas oil was developed in the Sunbury-on- 
Thames research station of B.P. and must 
not be confused with the Autofiner devel- 
oped at the same station which is B.P.’s 
patented process and already in operation 
at Llandarcy 

Hydrofining is used where there is an 


external supply of hydrogen, such as arises 
from a Platforming unit, but Autofining 
does not require this external supply 

The first Universal Oil Products Co. li- 
censed Unifining unit to go into operation 
outside the United States started up re- 
cently at the refinery of Bitumen & Oil 
Refineries Ltd., Matraville, New South 
Wales. The former 1,500 b/d Platforming 
unit built in 1952 is being enlarged to a 
capacity of 2,300 b/d 

Provisions were made in the design of 
the Unifining unit to expand it so that it 
can be operated on a blocked-out basis to 
handle crude light aromatic oils for sub- 
sequent recovery of aromatics as nitration 
grade benzene, toluene and xylenes as an 
alternate operation to desulfurize diesel 
fuel 

Standard Vacuum Refining Co. Ltd., has 
completed expansion of the crude capacity 
of its Altona refinery from 2,000 b/d to 
25,000 b/d. A 10,000 b/d Thermofor cat 
cracker was installed. Current work in- 
volves the construction of a 1,600 b/d al- 
kylation unit which will be completed in 
1956 

Elsewhere in this issue will be found an 
article describing in detail the new Bur- 
mah-Shell 40,000-barrel refinery at Bombay 
which recently began operations. This is the 
second plant to be built in India. A third 
also is planned 

The Caltex refinery at Batangas, Philip- 
pine Islands, was officially opened on De- 
cember 11 last. This $30 million refinery 
has a crude capacity of 13,000 b/d and in- 
cludes a fluid cat cracker and cat poly unit 

In Japan the Nippon Oil Co. is installing 
a 6,000 b/d topping unit which will be com- 
pleted in November at its Kashiwasaki re- 
It is also building a 600 b/d Plat- 
former and a 1,000 b/d furfural extraction 
unit. These units will be completed late 
next year. At the Wakayama refinery of 
Toa Nenryo Kogyo Co. a 10,000 b/d cat 
cracker is under construction 

In the Middle East the principal refinery 


finery 
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construction work during the past year has 
been for the Iraq Government. A 24,000 
b/d refinery has been completed at Bagh- 
dad and a 1,200 b d asphalt plant has been 
commissioned at Qaiyarah 

Arabian American Oil Co. is building a 
12,500 b d fluid hydroformer at Ras Tanura 
The unit will be ready for operations next 
January 

Bahrain Petroleum Co. Ltd. is building a 
23,000 b d vacuum unit to provide charg- 
ing stock for an 18,000 b d fluid cat cracke1 
A 1,500 bd cat poly unit also is being 
built. Completion target is 1957 

Kuwait Oil Co. Ltd. is building a 600 b d 
asphalt plant at Mena al Ahmadi 

In Lebanon the Mediterranean Refining 
Co. completed a 6,250 b/d refinery at Sidon 
late in 1954. Capacity is now being increased 
to 9,000 b/d. This work will be completed 
by 1956 

Turkey plans construction of a 6,250 b/d 
plant at Batman to include a cat cracker 

The Egyptian Government is reported to 
be increasing the capacity of its Suez re 
finery to 26,000 b/d. A 20,000 b/d refinery 
is planned for construction at Cairo 

Detailed reports on operations in Eng- 
land and France are published elsewhere 
in this issue 

On the continent, the refinery at Ant- 
werp, jointly owned by B.P. and Petrofina 
is increasing its crude capacity by the in 
stallation of a second distillation unit which 
is now due for completion. A cat cracker is 
also being built which will come into op- 
eration about the same time as the new 
distillation unit. A cat poly unit was put 
into commission in December 1954 

At the Pernis, Holland refinery of the 
Bataafsche Petroleum Maatschappij a new 
cat cracker of 33,000 b d capacity is unde 
construction and due for completion in mid 
1956. An Edeleanu plant of 9,400 b/d output 
is being built and is due to go into com 
mission in the fall of this year 

Extensions have been made to the lube 
oil refinery which will bring the production 
up to 1,750 b d. These extensions went into 
commission in the first quarter of this year 

One of the world’s largest deasphalting 
and decarbonizing units, designed for a 
maximum oil charge rate of 12,000 b/d and 
a propane circulation rate of close to 100 
000 b/d, was included in the Pernis refinery 
for the production of lubricating oil base 
stock and catalytic cracking unit feed stock 
The Badger Process Division of Stone & 


design of the new deasphalting unit. Me 
engineering and drafting were 
done in London by E. B. Badger & Sons 
Ltd., Stone & Webster's U.K. subsidiary 


An unusual feature of the new Perni 


chanical 


init is the use, for the first time anywhere 
n deasphalting unit of multiple effect 
evaporation to remove the propane fron 
the oil stream, resu!ting in high heat econ 
omy. The high propane-to-oil ratio used ir 
this plant to effect maximum extraction of 
lubricating oil from the reduced crude and 
the high value of fuel in Holland make: 
heat economy particularly important. The 
raw stock fed into the Pernis unit is usuall) 
La Paz reduced crude 

At the Caltex refinery at Pernis a 7,000 
b d Platformer and a 4,000 b d desulfuri 
zation unit are being built. Completion will 
be in 1957 

At the Harburg, Germany refinery of the 
Shell Group, a catalytic reformer of 2,300 
b d capacity is under construction and dus 
for completion in mid-1956 

Esso A.G. at Hamburg-Harburg is in 
creasing its crude capacity to 43,000 b d 
and building a 7,000 b d catalytic reformer 
Both will be completed in 1956 

Ruhroel GmbH. at Bottrop is 
its hydrogenati« n unit and constructing 
5,500 b d cat cracker 


rebuilding 


Contracts have been awarded for instal 
lation of a Houdriforming unit, including 
a Houdry guard case pretreating section, at 
the Gewerkschaft Erdoel-Raffinerie Em 
land refinery in Lingen, Germany 

The Houdriformer will be of 3,000 b/d 
capacity. The Lummus Co. Ltd. of London 
will handle over all engineering and con 


truction of the plant based on process de 


igns by Houdry Process Corp. The Em 
land refinery now has in operation a 17,500 
b d Houdriflow catalytic cracking unit 
processing a mixture of nearby German 
crude 


A major future addition to European ré 
hinery capacity is to be built in Greece by 
a 30,000 b d 


plant equipped with thermal cracking and 


the government. This is to be 


catalytic reforming. Completion will be in 
1957 

Neste Corp 
refinery at Turku, Finland, the first refiner 
Recently, Finland has been 


refined oils from USSR 


building an 18,000 bd 


in that country 
buying most of it 
sources 


Construction has been acti in Italy dur 











ing the past year a earlie! projects have 
Webster Engineering Corp. did the proce come to fruitior 
TABLE it 
THE REFINERY PICTURE IN OEEC COUNTRIES 
(Barrels Daily) 
Distillation Crude Thruput os Refinery 

Yeor Capacity Thruput + of Capacity Output 

1952 1,642,000 _ a 1,364,000 

1953 2,008,000 1,636,000 61% 1,522,000 

1954 2,064,000 1,870,000 64% 1,684,000 

1955 Est 2,162,000 1,904,000 67% 1,761,280 

1956 Est. 2,246,000 1,960,000 67% —_ 
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TABLE | 
CONSUMPTION INSIDE THE OFEC COUNTRIES 
Excluding Bunkering 


Yeor Barrels Daily 
Prewoar Average $22,000 
1948 726,000 
1949 820,000 
1950 964 000 
1951 1,114,000 
1952 1,166,000 
1953 1,298,000 
1954 1,398,000 
1955 Est 1,476,000 
1956 Est 1,550,000 
TAGLE I! 


REFINERY OUTPUT OF WEST EUROPEAN 
COUNTRIES, 1955 


(Compored with Distillation Capacity! 





Country Barrels Daily Percent 

Austria 

Belgium 66,240 980 

Luxembourg 

Netherlands 190,252 e45 

Benelux 

Denmark $20 100.0 

France 446,390 615 

Germany 181,700 74.0 

Greece 

Iceland 

treland 

ltaly 760,400 60.0 

Norway 1,264 100.0 

Portugo! 15,672 65.5 

Sweden 33,000 82.5 

Switreriand 3,720 93.0 

Turkey 6,004 96.5 

United Kingdom $34,200 97.0 

TOTAL 1,761,280 80.0 

\ Platiorme is being built at the Porto 
Marghera etinet! Venice jointly owned 


BP and Azienda Creneralk Italiani 


Petrol (AGIP) which will have a capacit 


2.000 bd. Work on foundations has beet 
ompleted and constructior ol the actual 
jit ‘ enced in Jum 

Obd t reformer and a 4,800 b/d 

plitt we beir b t by Gsarrone at it 
Cseno etine 

Purfina Ita . buildir » LOOO bed 
latforme t Genoa and a 3,000 b/d 
wu til tion nit at Milan 


building a 2,000 b/d 


sie acoT ¥ nt iuitt ; 
at cracKke it it Napl retinet 
4RPOM building a group oft init it 
ecats Novara. Included are 1 2800 b ad 
it ch 10 b 4d vacuun init and a 
sob d t j init 
STANK building an 8,900 bd cata 
tix ‘ re at Leghorn and at Bari crud 
wit peing increased 1450 b d. Both 
' will We on pleted late thi eat 
TO! at Florence increasing crude ca 
cit n 11.000 bod and building a 1,200 
ati tic reformer and a 600 bod the 
; eT i 
Three new retinert are projected 
Ital GOLFO near Naple ISLOM at 
(jaeta, Sici and AGIP at Cortemaggior 


In the ( anary l land a 10000 bod di 


tillation unit and a 5,000 b/d Platformer a 


ing Dullt by CEPSA. In Escombrera He 


building a 23.000 b ad 


topping plant and an 8,000 b/d Platforme: 


LPGa init also he nev installed 
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Specialized installations 


WESTERN 
HEMISPHERE 


Catalyst lift lines at Sun Oil Company's newly 
completed 20,000-barrel Houdriflow cat cracker at Marcus 
Hook, Pa. The 12 lift pipes of 13-inch inside 

diameter raise 700 tons per hour of pelleted catalyst 

to the surge hopper placed at the top of the unit 

350 feet above grade. The unit contains 1,400 tons of 
catalyst. Sun has just completed a similar cracking 

unit at Toledo. Cost of the two was $19.7 million 


Towers of a new hydroformer feed preparation 

unit at the Cities Service Co. refinery at Lake Charles, 
Louisiana, This unit is part of a $22 million 

expansion program. Fritz Henle photo 
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RUDE CHARGING capacity of oil refineries 
4 in the Western Hemisphere increased 
385,200 barrels daily during the past year 
to 10,999,700 b/d. The 


percent, somewhat less than the expansion 


increase was 3.5 
in hemisphere demand for refined oils 
Demand for petroleum products within 
the hemisphere in 1955 is estimated to re- 
quire the processing of about 9,900,000 b d 
Refiners in the Western Hemis- 
phere thus would be able to take care of all 
consuming requirements by running at 90 


of crude 


percent of rated capacity. 
The United States 
largest consuming nations in the West, have 


and Canada, as the 
the largest building program in progress on 
a volumetric basis. In relative terms, ca- 
increases of certain Latin American 


Chile 


Brazil have become important refining na- 


pacity 


areas have been far greater and 
tions for the first time. 

The new government plant at Concon, 
Chile has a capacity of 20,000 bd, equal 
to more than half of the nation’s consuming 
requirements. Built for Empresa Nacional 


del Petroleo by The M. W. Kellogg Co., the 


Structural work on the ammonia unit of Standard of Ohio 


The 


plant at Lima, Ohio. John F 
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feature refinery construction in the 


Trauger photo for 


1955 


plant is equipped with 5,020 b d of thermal 


cracking and 4,160 b/d of retorming tacil 


ities. Completion was late in 1054 
A year ago, Brazil, the second largest 
consuming nation in South America, wa 


refining only about six percent of its oi 
requirements. Combined capacity of its re 
12,000 b d. Today thi 
has been increased nearly eightfold to 92 
000 b/d. Cracking capacity has risen from 
2,000 to 45,000 b/d 


are articles describing the new 


fineries was only 


Elsewhere in this issue 
45,000 b d 
government plant at Cubatao and the 20 
000-barrel refinery of Refinaria de Explora 
cao de Petroleo Unaio at Capuava 

In the 
building a 


Rico i 
the first 


Caribbean area, Puerto 


refining industry for 
time and an 


built 


important new plant is to b 
in Cuba 
building 


a 22,000-barrel refinery in Puerto Rico for 


Commonwealth Refining Co. i 
high level conversion of Venezuelan crude 
Ground was broken for the plant in Novem 
1954 The 


contractor, expects to have the plant ready 


ber and Lummus Co., general 


for operation next December or January 


View of Platfor 
Oleum 


petroc hemical 


Sohioan 


refinery of Union 


ner and Un 
Oi 


ty] of crude will be charged to 
til The company has contracted with 
» Export Co., a Jersey Standard affiliat 
for the purchase of 17,000 b/d of Tia Juana 
crude for 10 yea A similar contract for 
even ea has been signed with Texa 
Petroleum Co., a subsidiary of The Texa 
Co., for 5,000 b d of Oficina crude 
The empha in the new plant will bi 
n both vield and octane of gasoline. Pro 
a tion i premiun and regular grack ol 
motor fuel, plus 100/130 and 115 145 grade 
of aviation tuel will aggregat about 60 
per nt of crude charge. The clear octan 
le | of th gasoline pool will match that 
Oo! al retinet now in existence 
The nbdination crude unit is rated at 
22,000 b d, with a <imum topped crud 
charge f 15,000 b d to the sccuum sta 
Vacuun botton representing about at 
percent of crude will be blended to hea 


fuel oil 


( 


no pher ana cuuM A On cor 

feed toch l¢ trv Houdrifiow cata 
racking unit which has a rated f hn 
ipacit f 12,400 b d. A hig ch 
} ‘ f ' 

rf } j ( / 














Thia specially designed distillation unit was put into operation in late 1954 
by The Pennzoil Co., and has a maximum capacity of 12,000 barrels of crude 
oil daily plus 1,500 barrels of other products for rerun purposes. It is the largest 


in the world devoted exclusively to the refining of 100% Pennsylvania oil 


rate will result in a total reactor feed of 
24,800 b/d, This high conversion operation 
will produce a maximum yield of high 
octane gasoline. The substantial production 
of light fractions which will accompany 
the operation will be recovered in a Lum- 
mus type gas recovery system 

Straight run wide-range naphtha from 
the atmospheric crude tower will be pro- 
cessed in a 3,700 b/d Houdriforming unit 
producing high octane reformate for blend- 
ing to motor fuel, Total plant isobutane 
from the gas recovery system will be alky- 
lated to extinction with butylenes in a sul- 
furie acid type unit capable of producing 
1,400 b/d of alkylate. Remaining light ole- 
fins will be polymerized in a unit employing 
the California Research method, for an out- 
put rated at 800 b/d of polymer. Conven- 
tional treating facilities will complete the 
processing sequence at the refinery 

The high level of conversion to be em- 
ployed will permit maximum production of 
high octane gasolines. The two grades of 
aviation gasoline will run about 900 b/d 





Premium and regular motor fuel produc- 
tion will reach about 12,200 b/d. The octane 
number of the pool designed for motor fuel 
blending will equal the anticipated East 
Coast octane level of several years hence 

LPGas production of the new refinery 
will range about 600 b/d. Kerosine outnut 
will be a minimum of 600 b/d. Diesel fuel 
production will approximate 1,100 b/d and 
heavy fuel oil will run about 6,100 b/d 

Processing units in the new plant will be 
well integrated to conserve heat and reduce 
investment in intermediate process storage 
However, the plant will retain sufficient 
flexibility to adjust to seasonal fluctuations 
in yield and to long range trends in octane 
requirements 

The 10,000-barrel refinery of Caribbean 
Refining Co. near San Juan, Puerto Rico, 
has been completed and went on stream 
May 17. The plant was built at a cost of 
$11 million by The Fluor Corp 

The Cuban refinery is to be a 20,000 b d 
plant at Santiago for which plans are being 
made by The Texas Co. At present Cuba 
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has six small plants with a combined capac- 
ity of only 11,100 b/d, less than a fifth of 
its consuming requirements 

Mexico has continued to enlarge and 
modernize its refining industry. National 
capacity increased 25,000 b/d during the 
past year and even larger increases will be 
ready for operation in the next year or so 
Most important addition to Mexican facil- 
ities during the past year was the Salaman- 
ca lube plant built for Petroleos Mexicanos 
by Arthur G. McKee & Co. (Wortp Petro 
LeuM, April 1955) 

The $15 million lube plant is equipped to 
produce 2,200 b/d of finished oils from 14,- 
000 b/d of reduced Poza Rica crude. Units 
include deasphalting, furfural extraction 
and MEK dewaxing 

Later this year the Atzcapotzalco refin- 
ery at Mexico City will be enlarged from 
50,000 to 90,000 b/d. At Minatitlan an old 
refinery is being replaced with a new 40,000 
b/d plant 

Colombia is to have its refining capacity 
increased by more than 50 percent when 
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International Petroleum completes a 25,000- 
barrel plant at Cartagena. The installation 
is now being designed but will not be 


ready for operation until 1957. Interna- 
tional now operates the government plant 
at Berranca Bermeja under contract 

Canada has continued its very active 
building program during the past year in 
an effort to keep pace with its rapid expan- 
sion in domestic demand. Consumption rose 
nearly nine percent to about 555,000 b/d in 
1954 and is expected to approximate 600,- 
000 b/d this year. Refinery still capacity 
rose 69,000 b/d in the year ended June 30 
to 598,000 b/d, and this is still inadequate 
to meet domestic demand on a 90 percent 
operating basis 

By the end of 1955, Canadian capacity 
will rise to about 616,000 b/d and a year 
later will approximate 670,000 b/d after re- 
tirement of obsolete facilities. Largest new 
plant to come on stream this year will be 
the 20,000 b/d Petrofina refinery at Mont- 
real 

Imperial Oil Ltd. will activate two im 
portant installations next year. The Halifax 
plant now is in process of rebuilding and 
expansion. The $25 million job will expand 
capacity to 41,625 b/d. In the West, Impe- 
rial is building a $14 million lube plant 
which will feature a hydrofinishing step 

Shell Oil of Canada is engaged in its third 
major expansion at Montreal in the past five 
years. The $14 million program will increase 
Shell's crude capacity at Montreal to 55,000 
b/d and embraces the construction of sev 
eral specialized units. One such will be the 
world’s first hydro-desulfurizer for heavy 
cat cracker feedstock 

Canadian Petrofina is building a new re 
finery at Montreal and Canadian Oil Com- 
panies Ltd., Trinidad Leaseholds and others 
are engaged in building programs which 
were described in detail in the May Cana 
dian issue of Wor_p PeTroLeum 

United States 
creased 177,000 b d during the past year to 
8,420,000 b/d. The increase of two percent 


is only about half the normal rate of in- 


crude capacity has in- 


crease in demand. Currently it is estimated 
that domestic consumption this year will be 
about five percent above 1954 

Four major new refineries with a com 
bined capacity of 240,000 b/d now are under 
construction in the United States. Two will 
be completed this year and the remaining 
two at the end of 1956. Combined cost will 
be around a quarter of a billion dollars 

Largest new plant to be completed this 
year will be the 50,000 b/d Shell Oil Co 
refinery at Anacortes, Wash. Initial opera- 
tions are planned for September with all 
units on stream in November. A cat cracke: 
of new design created by Shell research is 
being built. Canadian crude will be deliv- 
ered by the 
Bechtel Corp. is builder 

In the Midwest, Great Northern Oil Co 
is completing a 25,000 b/d plant at Pins 
Bend, Minn. Included will be a 12,000- 
barrel TCC unit and a 5,000 b/d Ultra- 
former. Completion by Fluor Corp. is sched- 


Trans-Mountain pipe line 


uled for the third quarter of this year 
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(Ind.) 
30,000 bd refinery at 
Mandan, N. D. and is now planning ere« 
tion of a 6,000 b/d catalytic reformer. Con 


Last October Standard Oil Co 


completed a new 


pletion target is the late spring ol 1956 
Ameri 


is beginning construction of a 


Standard of Indiana’s subsidiary 
can Oil Co., 
35,000 b d refinery near Yorktown, Va. The 
M. W. Kellogg Co. has designed and will 
build major units. The refinery will include 
an atmospheric and vacuum crude unit 
30,000 b d Orthoflow cat cracker, cat poly 
unit and LPGas recovery plant 

Largest project in the East is the 130,000 
b d refinery of Tide Water As 
Co. on a 4,800-acre site near Wilmington 


sociated Uti 


Del. The plant will embrace catalyti 
cracking and reforming units. C. F. Braun 
& Co. is engineering contractor! 

Commerce Oil Refining Corp. has ob 
tained a permit from the town council 


Portsmouth, RJ. to build a 30,000 b 


refinery there. No contracts have been let 
as this is written 

Standard Oil Co. of California is develop 
ing plans to spend $25 million to $30 million 
to build a refinery in the Hawaiian Islands 
Capacity will be 20,000 to 30,000 b d. The 


project still is in formative stage 


In addition to complete ly new pliant 
normal expansion of crude handling facili 
ties has been taking place One otf the larg 


est is the erection of a 55,000 b/d crude still 
by Standard of Indiana at Whitin Thi 


Inatalling tray tower 


Puerto Rico by The Lummus 
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pated total of 8,400,000 | 






























































































































Construction at Shell Oil Company's 50,000 b/d Anacortes refinery. Shell photo 


Standard of Indiana and affiliates have 
completed a number of reformers and 
others are building or planned, Ultraform- 
ers have been completed at Pan-Am South- 
ern's El Dorado, Ark. refinery and Stand- 
ard’s Casper plant. This year Standard’s 
Wood River, Ill. and Sugar Creek, Mo 
plants and Pan American’s Texas City 
plants will complete units. Utah Oil Refin- 
ing and Standard’s Mandan, N. D., plant 
will begin building. A fluid hydroformer is 
going up at Whiting 

Gulf Oil Corp. is in the midst of a re- 
former construction program involving 
Platformers at Toledo, Philadelphia, Port 
Arthur and Cincinnati, Procon, Inc. recently 
completed the 10,000 b/d Toledo unit for 
Gulf. Three other units now building will 
have a total capacity of 46,000 b/d, At Port 
Arthur, hydrogen from the 29,000-barrel 
Platformer will be used for furnace oil 
treating in a “Gulfining” unit. Two 20,000- 
barrel units are being built for Gulf by 
M. W. Kellogg Co 

Esso Standard Oil Co. has completed a 
20,000 b/d fluid hydroformer at Baton 


Rouge and is building a fixed bed unit at 
Baltimore. Foster-Wheeler is also building 
a 17,000-barrel hydrofinisher for Esso at the 
Baltimore plant. Affiliated Humble Oil & 
Refining Co. is building two fluid hydro- 
formers with a capacity of 36,000 b/d at 
Baytown. Carter Oil Company's work this 
past year has featured the first commercial 
fluid coking unit. This affiliate now is plan- 
ning a catalytic reformer and hydrofiner. 

Sinclair Refining Company's version of 
platinum catalyst reforming is being in- 
stalled at the company’s Chicago and Hous- 
ton plants. The Houston unit will have a 
capacity of 24,000 b/d and cost $16.5 mil- 
lion. The Chicago unit now operating has 
a capacity of 16,000 b/d 

Construction of a 15,000 b/d Ultraformer 
at the Pure Oil Company's Smith's Bluff 
refinery in Texas will begin in the late 
summer or early fall. The Ralph M. Parsons 
Co. will make the installation. Pure also is 
planning to start work on a new catalytic 
reforming unit this year at its Lemont, Ill 
refinery. The company’s first catalytic re- 
former, built by the M. W. Kellogg Co. at 





the Heath refinery in Ohio, went on stream 
last September. 

Union Oil Co. of Calif. recently completed 
a 14,500 b/d Platformer and Unifiner at 
Oleum. Other building involved a 60-ton 
sulfur plant and a 6,500 b/d Unisol plant. 
At Santa Maria a new refinery, located on 
a 3,200-acre site, was recently placed in 
operation. This refinery consists of twin de- 
layed cokers, each with a crude charge ca- 
pacity of 10,500 b/d, and a combined hydro- 
gen sulfide removal and sulfur plant. Sulfur 
production will be approximately 42 long 
tons per day. 

A unique feature of the new Santa Maria 
refinery is the data reduction system em- 
ployed to (1) record plant operating in- 
formation and (2) to scan continuously the 
critical operating control points and to 
sound an alarm when any control point is 
outside a preset range. 

Phillips Petroleum Co. will construct a 
third 16,000 b/d Platformer at its Kansas 
City, Kansas refinery. Construction, to be 
handled by Procon, Inc., is expected to be- 
gin late this summer with completion 
scheduled for the spring of 1956. 

Phillips completed its first Platformer at 
Sweeney, Texas last September. A second 
will be completed this September at Phil- 
lips, Texas. 

Sun Oil Co. will place a new 18,000 b/d 
Houdriformer on stream next month. The 
new $14.5 million unit will bring reforming 
capacity at Marcus Hook to 32,000 b/d 
Hydrogen from the two units will be used 
to produce 300 tons per day of ammonia in 
a new $9 million plant which will be com- 
pleted late this year. Sun now is producing 
19 million gallons per year of benzene, 30 
million gallons of toluene and 15 million 
gallons of xylenes at Marcus Hook 

Sun’s modernization and refinery con- 
struction program for 1955 will cost $30 
million. Although this is a continuing pro- 
gram, capital investment this year is 50 
percent more than the $19.9 million spent on 
modernization and expansion last year. 

In a recent announcement, Clarence H. 
Thayer, Sun’s manufacturing vice president, 
reported that the world’s two tallest Hou- 
driflow units have been completed and are 
now in operation. One of these is in Sun’s 
refinery in Toledo, Ohio and went on stream 
on April 7. The second unit began opera- 
tion a month later on May 4 at Marcus 
Hook, Pa. Each unit has a catalytic crack- 
ing capacity of 30,000 b/d and both were 
completed at a total cost of $19.7 million, 
including all auxiliary facilities. Design in- 
novations include integral waste heat Oxy- 
cat boilers and a circular arrangement of 
12 catalyst lift pipes around the reactor- 
regenerator vessel 

Facilities to remove sulfur from the hy- 
drogen sulfide present in catalytic gas are 
to accompany the Marcus Hook unit. A 
$260,000 plant designed to produce 20 long 
tons per day of sulfur is now scheduled for 
completion this September 

At the Marcus Hook installation, $4 mil- 
lion has been expended to install a vacuum 
distillation unit and revamp other existing 
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equipment to permit the refining of heavy, 
low-cost crude oils with a high sulfur con- 
tent 

In addition to a four-story research lab- 
oratory completed earlier this year at a 
cost in excess of $1 million, ground will be 
broken soon for a second section of com- 
parable size and cost. 

Besides the new 30,000 b/d Houdriflow 
at Toledo, a $300,000 furfural solvent ex- 
traction plant will be constructed there this 
year. Planned to be completed and in op- 
eration by July, this plant will extract syn- 
thetic crude to make charge stock for the 
world’s first quadruple-reactor Houdriflow, 
built in 1950 

Another construction project planned for 
Toledo this year is a $500,000 refinery lab- 
oratory which will provide more extensive 
facilities to check product standards and 
process efficiency. 

Quaker State Oil Refining Corp. placed 
three Platformers on stream at its various 
refineries early this year. Combined ca- 
pacity is 3,500 b/d. 

Cosden Petroleum Corp., Big Spring, 
Texas, is now contemplating construction of 
a second cat reformer to bring capacity to 
8,000 b/d. The cat cracker also will be re- 
vamped. Recently Cosden increased its 
crude capacity to 27,000 b/d and added an 
alkylation unit. 

The Dougherty refinery at Petrolia, Pa., 
is building a 100-ton Miley sludge decom- 
position process. Two units will be in serv- 
ice in August and a third at the end of the 
year. A new 60,000 lb./hr. steam plant is 
under construction at the Franklin refinery, 
Franklin, Pa. 

Other catalytic reformers have been com- 
pleted recently or are under construction 
for The Cooperative Refinery Association 
at Scotts Bluff, Neb.; Danaho Refineries, 
Pettus, Texas; Standard Oil Co. of Texas, 
El] Paso; Cal State Refining Co., Signal Hill, 
Calif.; Standard of California at Richmond 
and El Segundo: Hancock Oil Co., Long 
Beach, Calif; Ashland Oil & Refining Co., 
Cattletsburg, Ky.; Champlin Refining Co., 
Enid, Okla.; Cities Service Co. at East Chi- 
cago, Ind., and Lake Charles, La.; and Naph 
Sol Refining Co., Muskegon, Mich. 

Refiners are active in planning to use the 
very large quantities of hydrogen being 
produced as a by-product of catalytic re- 
forming. Uses include raw material for 
ammonia and pretreating of catalytic re- 
former charge stocks, treating of furnace 
oils, kerosine, special naphthas, lubricating 
oils and waxes. Socony Mobil has just an- 
nounced a hydro cracking method of pro- 
ducing superior jet fuels. The next few 
years will be marked by a very large con- 
struction program for hydrogen utilization 
so that the gas need not be burned for fuel 

A number of new alkylation plants now 
are nearing completion. The Texas Co. has 
been engaged in building units at Westville, 
N. J., Lockport, Il. and Lawrenceville, Ind. 

Among other specialized units being 
built, catalytic cracking units are being en- 
larged or new units constructed, and with 
these, refiners are building feed prepara- 
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tion units and cokers to reduce heavy fuel 
production. A typical program for one of 
the smaller plants is that under considera- 
tion by the Cooperative Refinery Associa- 
tion at Coffeyville, Kans. Here the new plan 
envisages a 4,200 b/d Platformer, a 3,000 
b/d Unifiner, and an 8,000 b/d coker. The 
cat cracker will be modernized at the same 
time 

Petrochemical activity of oil companies 
has involved the construction of numerous 
facilities for the production of sulfur, aro- 
matics, ethylene derivatives and other 
chemicals and intermediates 

Near the end of 1954, Lion Oil Co. com- 
pleted a new ammonia plant near New 
Orleans which is now producing 300 tons 
per day of nitrates. (Wortp Perroteum, De 
cember 1954) 

Rapid progress in the construction of 
Sohio’s new petrochemical plant at Lima 
Ohio, indicates this plant will be completed 
on or ahead of schedule in early November 
according to Edward F. Morrill, general 
manager of the petrochemical department 
of the Standard Oil Company (Ohio) 

This petrochemical plant, on a tract of 
land adjacent to Sohio’s Lima refinery, will 
have a daily productive capacity of 300 tons 
of anhydrous ammonia, of which 200 tons 
will undergo further processing to make 
125 tons of urea, 60 tons of nitric acid, and 
more than 200 tons of nitrogen solutions 
These products are used as agricultural 
fertilizers and in the manufacturing of plas 
tics and other industrial materials 

Earlier in this report it was noted that 
Sun Oil Co. is building a 300-ton ammonia 
plant at Marcus Hook 

Standard Oil Co. of California is plan- 
ning a 300-ton ammonia plant and a 250 
ton nitric acid unit at Richmond, Calif. for 
1956 completion. An isophthalic plant to 
produce 50 million pounds per year will be 
completed in November at a cost of $10.9 
million 

Calumet Nitrogen Products Co., a new 
company that will build an ammonia plant 
at Hammond, Ind., was announced recently 
by Standard Oil Co. and Sinclair Refining 
Co. Calumet will build a 300-ton per day 
anhydrous ammonia plant which will be 
capable of converting a portion of the am 
monia to nitrogen solutions. It will be 
located in Hammond, Ind., near the Whiting 
and East Chicago refineries of Standard Oil 
and Sinclair. Completion and initial opera- 
tions are scheduled for May 1956 

By-product hydrogen from reforming 
naphthas will be supplied from both Sin 
clair’s and Standard’s refineries to be used 
in the manufacture of ammonia 

Standard of Indiana began the produ 
tion last February of isooctyl alcohol at 
Wood River, ll. Annual production is 10 
million pounds by a process developed 
from German work during World War II 
The complex process involves high tem- 
peratures and pressures as well as catalyti 
reactions. Standard plans to produce decy! 
and other high-boiling alcohols 
Stanolind Oil & 
Gas Co., which purchased the Carthage Hy- 


Standard’'s subsidiary, 


drocol plant at Brownsville, Texas, has been 
remodeling this installation and expects to 
begin the production late this year of alco- 
hols and other liquid products from natural 
gas 

The Gulf Oil Corp. completed in June a 
new ethylene plant at its Port Arthur, 
Texas, refinery. The addition of this plant 
increases Gulf's ethylene capacity to about 
a million pounds a day, or 18 percent of 
the nation’s ethylene requirements 
The multi-million dollar plant, which 
utilizes gases available from the refinery 
was designed and constructed by the Bad 
ger Process Division of Stone & Webster 
Engineering Corp 

Ethylene from the new plant is being 
distributed through Gulf's extensive ethyl 
ene pipe line to a number of customers 
Among the products for which it is being 
used are polyethylene, ethylbenzene, ethyl! 
ene oxide, and tetraethyl lead 

Phillips 


chemical construction activity at this time 


Petroleum Company's petro 
is directed toward the addition of new fa 
cilities for commercial scale manufacture 
of its new polyethylene, Marlex. In April, 
Phillips 


Chemical Co. will immediately begin con 


the company announced that 


struction of a large plant to produce Marlex 
at its Adams 
turing works on the Houston Ship Channel 


Terminal chemical manufac 


near Pasadena, Texas, and a 145-million 
pound per yea ethylene plant to be located 
at Phillips Petroleum Company's refinery 
near Sweeny, Texas. These two plants and 
the pipe line between them will represent 
a multi-million dollar investment 

Marlex, which is made by the Phillips 
developed low-pressure catalytic 


process 


will be sold to fabricators of a large variety 


of industrial and consumer products includ 
ing packaging films, nonbreakable bottles, 
flexible and rigid pipe, molded articles, wire 
and cable insulation, and laminates with 
paper and other films 

Phillips is building a new laboratory near 
Bartlesville especially for chemical re 
search. Several million dollars will be spent 
Phillips has been active for many years in 
the production of synthetic rubber, furnace 
black, sulfur, nitrogen and plastics 

The first step in a three-phase program 
ynthetic glycerine by an en 
tirely new method has been taken by Shell 


Chemical Corp. First step will be a new 


for making 


hydrogen peroxide plant with a design ca 
pacity of more than 30,000,000 pounds a 
year. The econd plant, to be built later 


will make acrolein. The third plant will 
produce the glycerine, using acrolein and 
hydrogen peroxide as intermediates 

All thes facilithe will employ new 
process invented by Shell Development 
Co where improved and more efficient 
route to glycerine have been under in 
vestigation for a number of years. They 
also originated the earlier process for mak 


ing glycerine from petroleum, a urrently 


used in Shell Chemical’s Houston, Tex 
plant which now supplies more than orn 
quarter of all the 
United State: 


giyeerine used in the 
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atmospheric distillation unit at the Dunkirk, 





Fluid catalytic cracker at the 
Berre, France refinery of 
Shell-Berre. All photos 
used in this article courtesy 





of The Lummus Company 
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France refinery of Societé Francaise des Pétroles B.P 


FRENCH REFINERY OPERATIONS ROSE 


FIVE PERCENT IN 1954 


By Bernard Pene 


urING 1954, French refineries processed 
174,218,700 barrels of crude oil and 

distillate, an increase of five percent over 
1953. The increase was less than in the two 
previous years during which French still 
capacity was being enlarged at a rapid rate. 
In 1953 crude runs were 16.8 percent higher 
than in 1952, Operations that year were in 
turn 19.5 percent above 1951 

Domestic consumption of petroleum 
products increased 10 percent and served 
to compensate for the loss of foreign mar- 
kets. This loss threatens to become more 
accentuated by the development of Euro- 
pean refining, the opening of the Aden 
refinery and the reopening of Abadan. 

Custom refining, exports and similar op- 
erations accounted for 8,177,000 barrels less 
than in the preceding year. The refined 
products turned out by French refineries 
had the following destinations: 


France (including French bunkers) 714% 
North Africa and overseas territories 11.6% 
Custom refining and other exports 17.0% 


Domestic consumption of petroleum 
products was as follows: gasoline, regular 
and premium, 32,896,000 barrels, an increase 
of 7.81 percent. Of this quantity, premium 
gasoline constituted 33.5 percent. Gas oil 
consumption totaled 9,994,000 barrels, an 
increase of 10 percent; fuel oils 46,691,000 
barrels. This was an increase of 26 percent 
for liquid and 10 percent for solid fuels. 

Development of consumption has been 
held in check by new taxes on gas oils with 
the object of reducing competition against 
the railroads by road transport and on fuel 
oils in order to influence the domestic mar- 
ket in favor of national coal. This has 
obliged the oil companies to limit the sales 
of liquid fuels to a certain tonnage 


Imports of finished products (3,201,100 
barrels) included aviation gasoline of 100 
130 octane, along with reduced tonnage of 
gasoline from Italy and Romania and low- 
sulfur fuel oil for metallurgic plants 

In a general way, the year 1954 marked 
an advance in gasoline quality. The average 
octane of regular gasoline passed from 75 
(R.M.) in March to 77 (R.M.) in August 
Since the end of 1953 the octane number 
of premium gasoline has been 87 (R.M.) 
New progress will probably be registered 
in 1955. 

Of the 174,218,700 barrels of crude oil 
processed by the refineries, 169,907,800 bar- 
rels were imported, nearly all (94.1 per- 
cent) coming from the Middle East. The 
tonnage furnished by the Compagnie Fran- 
caise des Pétroles as part of its Iraq 
production was 32.9 percent of the crude 
oil run by the refineries to meet domestic 
requirements. It was 32.8 percent in 1952 

Exchange agreements in force during 
previous years have continued this year and 
allow payments to be made in francs for 
up to 40 percent for the Middle East crude 
oil furnished by the American companies 

The classification by origin and payments 
for crude oil processed for national con- 
sumption is as follows: 


National crude 2.9% 
C.F.P. crude 32.9% 
Middle East crude (paid in francs) 9.4% 
Crude from dollar sources 18.0% 
Sterling source crude 36.1% 
Various 0.7% 


Foreign credits in important amounts, 
though less than last year, have been re- 
ceived from exports, custom refining and 
equivalent operations on 46,304,500 barrels 
of finished products, of which 19,355,000 
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The gas plant at the Martigues, 
France refinery of Compagnie 
Francaise de Raffinage 


barrels were sent to North Africa and the 
overseas territories 

Production of national crude oil showed 
a very slight advance, amounting to 2.8 
percent of national needs as compared with 
2.7 percent in 1953. However, there is no 
doubt that the year 1954 will be important 
in the history of petroleum prospecting in 
France. Esso Standard’s discovery of the 
Parentis field in the Landes will produce 
about 5,100,000 barrels this year and in 1956 
will certainly exceed 7,000,000 barrels of an 
excellent crude oil rich in gasoline with a 
low sulfur content. This field has not yet 
been completely delimited and its future 
rate of production has not become known 

The year 1954 has also witnessed con 
firmation of the possibilities of the Lacq 
field, which may yet produce more than 
the Parentis field and will profoundly 
change the regional economy in the next 
few years 

French metallurgy has practically suc- 
ceeded in solving the problem presented by 
the high sulfur content of Lacq gas. This has 
enabled the Société Nationale des Pétroles 
d’Aquitaine to envisage exploitation of the 
important gas horizon situated at a depth 
of 3,500 meters. Realization of this project 
will necessitate building a desulfurizing 
plant, from which it is expected to obtain 
by the beginning of 1957, 200 million cubix 
meters of gas and 700,000 tons of sulfur 
with an additional production of 100,000 
barrels of gasoline and 7,400 tons of lique- 
fied gas. This very important source of 
energy will favor the creation of new in 
dustries and raise the standard of living in 
southwest France, which is now one of the 
least prosperous regions of the country 
Exploration has been pushed in other parts 
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of Metropolitan France and various regions 


of the French Union, but have not given 
results comparable to those obtained at 
Parentis and Lacq 

The year 1954 has also been notable fo 
an effort to rejuvenate and enlarge the 
French fleet of oil tankers. Numerous tank 
ers with average capacities of 30,000 tons 
and built for the most part in French ship 
yards have been put in service by the 
French companies in the business of trans 
porting oil. In 1954 a tonnage of 96,360,000 
barrels of crude oil was imported in 
French vessels corresponding to 78 per 
cent of the needs of Metropolitan France 
68 percent of the needs of the French Union 
and 55 percent of total imports. On January 
1, 1955 the French petroleum fleet could 
count 84 ships with a total deadweight of 
1,450,000 tons. It is expected that this will 
increase to 2,000,000 tons by the end of 
1957 

Among the principal new installations of 
refinery equipment, mention may be mads 
of a distillation unit at Port Jerome, a Plat 
forming unit at Lavera and a_ thermal 
cracking unit at Donges. Installations for 
petrochemical operations have continued to 
be developed, notably at |’'Estaque (Stand 
ard Kuhlmann) where a supplemental! dis 
tillation unit has been put on stream, and 
at Donges (Atlantic Progil Electro-Chimie) 
where construction of a unit for producing 
cumene from refinery gas has been com 
pleted 

Esso Standard’s refinery at Bec d'Ames is 
the scene of considerable construction work 
at this time. A fluid cat cracker with a 
capacity of 5,150 b/d is being built. A vac 
uum still of 7,100 b/d capacity will provide 
feed stock. A 600 b d cat poly unit and gas 





system are being erected along 


recovery 
with various supplementary facilities 


Im the 


ethylene, used largely in the manufacture 


petrochemical field, perchloro 
of dry cleaning and degreasing agents, will 
constitute the major product of a new plant 
at St. Auban to be designed and engineered 
by Scientific Design Co., Inc., New York 
for Pechine one of France's principal 
This plant will be 


based on the direct chlorination of ethan 


chemical manulacturer: 


methane, or propane. Its HCl by-product 
is earmarked for an expanded program in 
ny! chloride production 

Pechine ne plant at St. Auban will be 
the first in France to employ the direct 
chlorination proce According to Scien 
tific Design, fundamental engineering and 
design features will be based on a study of 
a pilot installation by Montecatini of Italy 
Principal difference will be the larger 
cale production and the purity of by 
product HCl, which must be higher when 
used in the manutacture of iny!l chloride 

Perchloroethylene has advantages ovet 
carbon tetrachloride as a dry cleaning 
agent. Like carbon tetrachloride, it is suit 
able for the mall inexpensive cleaning 
units now widely used in the industry. Un 
like carbon tetrachloride, its vapor pressurs 
and freezing point are low, and it is unlikely 
to choke a processing ystem. Toxicity | 
also well below that of carbon tetrachloride 
and its odor is les apparent 

France has a rather highly developed 
petrochemical industry as a result of team 
work between oil refiners and specialized 
chemical firms. Products currently in pro 
duction include phenol and acetone, cu 


mene, ketones. alcohols teepol for dete: 


gents, ethylene derivatives and ammonia 
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British refinery output continued 
to increase in 1954, permitting 
a substantial expansion of export 
trade. 


Firet of ite kind to be built in the world, this £1,000000 hydrodesulfurizer 
which removes sulfur from petroleum products by the “trickle” technique, has 
just come into operation at Shell's Stanlow oil refinery in Cheshire 
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By E. Lawson Lomax 


PQ WE PETROLEUM refining industry in the 

United Kingdom increased its output 
10.6 percent in 1954, according to figures 
issued by the United Kingdom Petroleum 
Industry Advisory Committee. Production 
of petroleum products from imported and 
indigenous crude and other oils, including 
those derived from oil shale, have risen 
as follows 


1952 22,490,363 Long Tons 
1953 25,395,959 “e 
1954 28,077,765 


Since rated refining capacity in the U.K 
is just over 30 million tons, it will be seen 
that refineries have been running at over 
90 percent capacity. This high rate can 
only be attained if markets are able to take 
the products and upkeep of plant is of such 
an order that it can be maintained in full 
production for long periods. Turnarounds 
must be well organized so that non-oper- 
ating time is at a minimum 

Inland consumption has also risen during 
the past three years, but at a rate slightly 
less than the increase in refinery output 
Following is the record 


1952 17,510,285 Long Tons 
1953 19,002,695 ‘ 
1954 21,038,511 


Differences between inland consumption 
and total production show that the U.K. is 
increasing its net export of refined prod- 
ucts, and that except for aviation fuel and 
certain specialties, the country is more 
than self-supporting in refined products 
Net exports have risen about one million 
tons per year and in 1954 represented a 
third of domestic refinery output 

It is estimated that total export of petro- 
leum products in 1954 was valued at about 
£85 million, as compared with those of 
coal valued at about £67 million, which 
prewar was one of the country’s traditional 
exports, and these figures are in face of 
the unit value of petroleum products which 
has only risen about 128 percent since 1939 
compared with an increase of 430 percent 
for coal 

The pattern of refinery yields shows a 
gradual change over the three years as 
increased capacities of facilities have per- 
mitted a greater production of light prod- 
ucts as indicated in Table I 
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TABLE | 


PRODUCT YIELDS AT UNITED KINGDOM 
REFINERIES 
(Percent) 
1952 1953 1954 
Motor & Light Spirits 22.0 24.6 25.4 


White Spirit 0.3 0.2 0.4 
Burning Oil 2.5 1g 24 
Vaporizing Oil 0.2 0.3 0.2 
Gas/Diese! Oil 17.2 16.9 149 
Fuel Oil 449 42.3 40.5 
Refinery Fue! Consump- 

tion 5.5 5.9 6.8 
Bitumen 3.2 2.8 29 
Paraffin Wax, Scale 

& Slack Wax 0.1 0.1 0.1 
Lubricating Oil 1.5 14 2.1 
Propane and Butane 0.1 0.2 0.2 


Miscelloneous products 
& loss 2.5 3.4 41 


100.0 100.0 100.0 


TABLE tl 


AUTOMOTIVE FUELS PRODUCED FROM 
COAL and SHALE 
(Long Tons) 


1952 1953 1954 

Motor gasoline (by 

low temperature 

carbonization) Nil 1,186 2,623 
Motor and aviation 

gasoline (by hy- 

drogenation) 
Refined Benzole 


108,899 109,520 108,185 
175,493 233,622 260,058 
284,392 344,328 370,866 











Production of motor and aviation gaso- 
line from petroleum and other raw mate- 
rials has been as follows during the past 
three years: 


1952 .... sees e+ 5,219,810 Long Tons 
1953 , iwi tee 
Se shevesvbesccene ..++ 1,495,830 “ = 


The production for 1954 leaves a margin 
of about 2.5 million tons for export, inter- 
nal consumption being just under five mil- 
lion tons. 

A feature of the home sales market in 
gasoline is the increasing demand for 
premier grade coupled with a decreasing 
demand for standard grade. In 1953 the 
proportions were premier grade 42.5 per- 
cent, standard 57.5 percent, while in 1954 
they were premier 47.5 percent, standard 
52.5 percent. 

The inland consumption of lubricating 
oil and greases has shown a gradual in- 
crease in the past three years, which can 
be accounted for by an expansion in indus- 
try and transport; but the increase in inter- 
nal production has been much larger. In 
1952, U.K. production was about half of 
the country’s requirements, but in 1954, 
the country’s requirements were met to 
the extent of about 70 percent by local 
manufacture, leaving only about 30 per- 
cent to be satisfied by imports 

This change is due to the fact that the 
lubricating oil sections of the new re- 
fineries, which were the last portions to be 
completed, are now largely in full opera- 
tion 

While the percentage production of fuel 


decreased since 1952, the amount used 
internally has appreciably increased, par- 
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ticularly in industry. Because of the high 
prices of coal and tight and uncertain sup- 
plies, industrialists are being more and 
more converted to the use of fuel oil, with 
its increased cleanliness and ease of con- 
trol 

One of the outstanding instances of this 
during the past year was the decision by 
the British Electricity Authority to equip 
its new 300,000 kw power station at March- 
wood, about six miles from the Fawley re 
finery, for dual firing on oil or coal, which 
will mean the consumption of about 350,000 
tons of fuel oil per year. Another instance 
was the agreement made between the 
South Eastern Gas Board and the British 
Petroleum Company to install a plant at the 
latter company’s Kent refinery for the 
catalytic gasification of oil, the gas pro- 
duced being distributed through the pres- 
ent distribution system of the gas board 
The immediate scheduled consumption of 
oil for this purpose is about 50,000 tons 
per year, rising eventually to 150,000 tons 
per yea 

There is an increased consumption of 
kerosine, which probably stems from the 
same source, i.e. indifferent coal supplies 
Small domestic oil heaters are becoming 
more popular, particularly in the south of 
England which has a smaller coal allowances 
per house than in the north 

The consumption of bitumen has in 
creased and will probably increase furthe: 
in the future, owing to the decision of the 
government to tackle the long-delayed 
question of motor roads in the country, a 
question which calls for immediate and 
comprehensive action if the increasing con 
gestion on all roads has to be slowed down 
and adequate roads provided for the fast 
growing needs of commercial transport 

The Fawley refinery of the Esso Petro 
leum Co. Ltd., with its 6,000,000 tons per 
annum capacity, is the largest in the U.K 
It was opened in September 1951, and 
during its first three years of operations 
processed about 18,250,000 tons of crude 


oil, mainly 
fields 


The yields of the principal products from 


produced from Middle East 


these operations have been of the follow 
ing order: gasoline, 5,600,000 tons; kero 
sine, 600,000 tons: and gas and fuel oils 
10,500,000 tons. In addition, during the past 
yea since the lubricating oil plants went 
on stream, an appreciable quantity of vat 
ious types of lubricants has been manu 
factured 

Approximately 3,200,000 tons of finished 
products were exported, a contribution of 
about £27 million to the nation's balance of 
trade 

The erection of the whole of the refinery 
plant envisaged in the original program 
was completed by the end of 1953, but 
since that time further units have been 
erected and put into commission, while 
still more units are under construction or 
scheduled for construction at time of writ 
ing 

The erection of a naphtha stabilizer was 
completed in February 1955. This plant is 
used for the processing of virgin naphtha 
from the atmospheric distillation units in 
order to extract from it an additional quan 
tity of butane for bottling as liquid petro 
leum gas, the stabilized naphtha then being 
blended in the gasoline 

A polymer re-run unit was completed 
and put into commission in January 1955 
being an addition to the existing polymer 
plant for re-running the polymer to the 
necessary distillation range for blending in 
the gasoline and also to produce C,, poly 
mers for the manufacture of detergents 


A new 


erected and is due for commissioning this 


vacuum distillation unit is being 


month. It will provide further feed stock 
for the lubricating oil plant and for the cat 
cracker 

A fluid hydroformer with a capacity of 
about 10,000 b d is being installed at a cost 
of £4 million and is due for operation in 
1956. This unit designed to produce a 


largely aromatic reformate from a pecial 


Another view of Shell's new hydrodesulfurizer developed by the Royal 


Dut h Shell Group & research organization at imaterdam 
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This 250,000 tone per year Platforming unit at British Petroleum’s 


Kent refinery on the Isle of Grain produces a high grade motor spirit 


component by a reforming process using a platinum catalyst 


ly prepared virgin naphtha cut, In addition 
to the reformate produced, hydrogen in a 
ufficient state of purity for other refinery 
operations is produced 

The erection of these plants involves an 
increase in the existing auxiliaries which 
were planned for the original refinery pro- 
gram. An extra amount of cooling water 
is necessary, and to provide this a new salt 
water pumphouse is being erected at the 
jetty, and a new 60-inch salt water line is 
being laid to the refinery. The original 
team raising plant is being considerably 
increased to cope with the larger steam 
requirements, and an additional electric 
generating plant is being installed 

To augment the existing fresh water 
upply, a 22 million gallon reservoir is be- 
ing made, which will be fed by a catch- 
ment scheme which traps surface water 
from the undeveloped portion of the re- 
finery site. In addition, 36 miles of 24-inch 
pipe line are being laid from the River 
Avon at Christchurch 

rhe provision of these new plants calls 
for a greater capacity of oil/water separa- 
tion of the refinery effluent, and so a 
duplicate separation plant is being built ad- 
jacent to the original one. This increase 
will also allow these plants to carry out the 
recommendations of the Faulkner report 
on oil pollution for which arrangements 
were made before the Oil in Navigable 
Waters Bill became law 

Two ballast water tanks have been in- 
stalled near the marine terminal for the 
reception of oil water discharged from 
ships arriving in ballast, and also a slop 
barge into which oily water can be pumped 
when it is inconvenient to bring a vessel 
alongside a.berth. The barge then dis- 
charges into the ballast tanks and thence 
through the oil-water separators, A berth 





is available for the reception of oily slops 
from vessels proceeding to repair ports 

These facilities are available to vessels 
other than those operated by Esso Petro- 
leum Co 

The cost of the whole of these extensions 
is estimated to be about £10 million 

The avoidance of air pollution to preserve 
local amenities has also been taken up vig- 
orously. Normal combustion products from 
refinery furnaces are released at a height of 
250 feet above ground, and surplus gases 
are burnt at approximately the same height 
at the safety flare stack 

Two deodorizers have been installed to 
eliminate the smell from the spent chemi- 
cals resulting from the refining processes 
Hot flue gases are fed in at the bottom of a 
column and scrub the chemicals. The mal- 
odorous gases thus produced are burnt in 
a furnace 

In addition to the strict measures which 
have been adopted to prevent water and 
atmospheric pollution, the company de- 
cided in the early stages to plant a tree 
belt of 5,000 trees around the landward 
perimeter of the refinery. All this planting 
has been completed, and it is very evident 
from the present state of growth that in 
the near future this tree belt will present a 
very adequate and attractive screen 

The company’s 500-seat cinema has now 
been made open to the general public, 
which concession has been much appreci- 
ated locally 

British Petroleum Company refineries 
The throughput of the Kent refinery in 1954 
was 4,064,000 tons as against 2,792,000 tons 
in 1953. In the middle of 1954 the lubri- 
cating oil plant with a capacity of 2,400 b/d 
was commissioned, and produced 37,000 
tons by the end of the year. Early this year 
a Platformer of 5,000 b/d was put into 
commission. 





Sulfur extracted by the Girboltol unit is passed to this 
sulfur recovery unit for conversion to raw sulfur at 


British Petroleum’s Grangemouth refinery 


At the Llandarcy refinery the throughput 
for 1954 was 3,715,000 tons as against 
3,883,000 in 1953. The capacity of the 
lubricating oil plant was increased to about 
1,700 b/d when the full plant came into 
operation. A Platforming unit of 5,000 b/d 
capacity was brought on stream in April 
1955 

At the refinery the 
throughput was 2,624,000 tons in 1954 as 
against 2,493,000 tons in 1953. A catalytic 
polymerization unit and a Girbotol unit 


Grangemouth 


came into operation in mid-1954, one sec- 
tion of the poly unit producing polymers as 
an intermediate for detergent manufacture 
A sulfur recovery plant was commissioned 
in the autumn of 1954 and is now producing 
at a rate of 3,000 tons per year 

At Balfron, on the 60-mile pipe line 
from the B. P. tanker unloading depot at 
Finart on Loch Long, a boosting station 
was completed, raising the capacity of the 
line to 70,000 b/d 

No changes were made at the Pumpher- 
ston refinery which processes indigenous 
crude oil and oil produced from shale 

The total throughput of these four re- 
fineries in 1954 was 10,563,000 tons as 
against 9,327,000 tons in 1953 

British Petrolewm Chemicals Ltd.: At 
Grangemouth the production of industrial 
alcohol was increased during the year, 
and new schemes are in hand for largely 
expanding the output of petroleum chemi- 
cals. 

At the adjacent plant of Forth Chemicals 
Ltd., which is at present the only bulk 
source of styrene monomer in the U. K., 
progress is being made with plant exten- 
sions, and provision has been made for an 
even larger extension than was announced 
last year. 

Grange Chemicals Ltd. was formed dur- 
ing the past year in conjunction with Oro- 
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Simplified flow diagram of the hydrodesulfurizer at British Petroleu 
Stanlow refinery 
nite Chemicals Ltd., a subsidiary of Stand There is also a saving in capital and op 
ard Oil Co. of California, which will erating costs, by reducing the capacity and 
produce and market intermediates used in power consumption of the hydrogen recy« 
the manufacture of synthetic detergents compressors, reduction in heat transfer sui 
Shell Petroleum Co. Ltd.: During the face area and size of the fired preheate 
year, the erection of an “Epikote” resin The plant was designed for the desulfur 
plant was commenced at Shell’s Stanlow ization of light catalytic cracked cycle oil 
refinery and is scheduled for completion and the cobalt-molybdenum-alumina cata 
by the end of 1955. It will be the first such lyst used in the process was developed es 
plant to be erected in the U. K pecially for high selectivity, Le. very little 
A plant for the production of iso-pentane hydrogenation of aromatics even at a high 
was erected and put into commission. Erec- degree of sulfur removal 
tion began in July 1954 and was completed During its early run the desulfurization 
early in 1955 at a cost of £500,000, being was 90 percent or over with feed rate 
the first plant for this purpose to be erected arying between 5,000 b/d and 7,000 b/d 
in the U. K Operation of the plant is as follows: the 
A plant to produce 33,000 tons of sulfuric hydrogen to be consumed during the desul 
acid a year was erected at a cost of £200 furization reaction and the hydrogen-rich 
000 recycle gas, used for catalyst protection 
In addition, a new hydrodesulfurization are compressed to the operating pressur« 
plant, based on an entirely new process de- with separate compressors. The compressed 
veloped in the Royal Dutch/Shell research hydrogen-rich gas« are combined with 
laboratories at Amsterdam, was erected the major part of the charge stock and pa 
and commissioned. The cost was £1 mil through the feed product heat exchanger 
lion and reactor charge heater to the reactoy 
Investigations in these laboratories The remaining part of the charge oil is fed 
showed that the cost of hydrodesulfuriza- cold to the reactor to control the heat of 
tion of oil distillates is appreciably re- reaction 
duced when the amount of recycle gas is The reactor products, consisting of hy 
decreased, and that reduction of the drogen, light hydrocarbons, partly vapor 
amount of cycle gas below the conventional ized desulfurized cycle oil and hydrogen 
level will result in operating conditions sulfide, pass through the reactor feed heat 
under which most of the feed is no longer exchanger, then through a cooler and into 
vaporized, but remains in a liquid state the high pressure separator, where hydro 
A high degree of desulfurization can, gen-rich gas is separated, which is recycled 
however, be obtained with a relatively or bled to the fuel system after scrubbing 
small amount of hydrogen by using a pro- with diethanolamine as required 
cedure under which the oil is allowed to The high pressure separator liquid i; 
“trickle” over a solid catalyst in a hydro- then flashed to the low pressure separator 
gen atmosphere. Under these conditions the liquid bottoms going to the fractionating 
catalyst activity is not impaired. It was ystem. This section consists of a fraction 
found that this technique can be applied ating tower with two side strippers, the 
to a variety of materials and catalysts of desulfurized product being split into three 
different nature fractions, i.e. gasoline component, vaporiz 
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trippe plied b tre tame 

‘ th t bottor tre ind a re 
heoile ‘ oplic heat to the sit 

ll erheat yn ‘ ler ble ane 

pDined th int I t! pre ins 

llasn eparat ma the ‘ treated |! 
hyd el fick ern ’ the itu ire 
Ast pa ’ to thre etine it 
The hydrogetr fick treated | th 
Cla proce i the manulacture ol I 

The react contains in total near! a 
etric tor ol ataiyst divided ove! 
bed A two-foot layer of ceramic bal i 
added on top ol the uppe catalyat bed a 
a cal atche! At a throughput of 0,000 
b dd, the urtact ebocity i! uunted to 1.2i 
ol oll ind at (OOO bd tk Lov ol 
oLni 

The gasolins ponent, boiling ip t 
720 ¢ is high! aromatic and ha i cleal 
octane researc! number of ove 1) It 
amount to five percent by weight on the 
feed, and |! a ‘ low ullur content 
The second side tream, boiling between 
220-260°C. has a much lowe ulfur con 
tent than expected Sulfur content of the 
60°C. bottoms of the column is 0.5 percent 

Shell H e7 efinery: The erection of a 
Platformer was commenced in June 1054 
and i cheduled tor completion by the end 
of 1955. The estimated cost is £2,500,000. It 


designed to produce 240.000 ton per yea 


of high octane component for blending 
into premium grade ga olin and is the 
econd to be built by Shell in the U. K 

The erection of the LPGa plant Wit 
begun in September 1954. to include trac 
tionation plant treating plant torage bot 
tling and bulk loading and is due Jor com 
pletion in mid-1955. It will produce 10,000 
tons per year of butane and propane and 

costing £300.000 

Manchester Oil Refinery: Thi ompal 
meceentrate t activithe ol pecialized 
petrole ur prod icts and the enul develop 
ment have been on these lings vith n 

10 slteratior to the existing equipment 
\ j automatic lube oil blending plant 
na Mm nstalied and increased ered 
a if / we hy it A pe il pa j sited 
tr i! If ‘ el na been as eloped 

Plans have been drawn up for the manu 
lacture and marketing of oil soluble il 
fonate and plant for this purpose is to be 
installed. A machine hop being installed 
ol testing cutting fluid unde! actual 
vyorkKking condition and the range yf pe 
troleum based inks for the non-destructi 
testing of constructional material has beer 


extended 
Trafford { 
Thi 


hemical Development Lote 


company was tormed to produce pe 


cialized fine chemicals fron petroleun iT 
a plant for thi purpom to be erected 
present a number of alkyl pyridine 
bn ing made 

Berry Wiggins & Co. Ltd.: All exter 
and alteration at the Kingsnort 
Weast etine ‘ have been mplet 
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Hydroformer unit at Amuay Bay as construction neared completion 
» the compressor building and behind it are the fractionating towers 


and the catalyst equipment structure. Creole photos 
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In the foreground 


VENEZUELA 


ENEZUELA is currently refining over 
half a million barrels of oil per day 
four times as much as in 1948 and six times 
as much as in 1945, at the end of the war 
In the period 1948-1954, the yearly increase 
in capacity averaged 26 percent. In 1954, the 
increase slowed down to 7.4 percent. How- 
ever, new units put on stream in late 1954 
and early 1955 brought the February aver- 
age this year up to 505,000 b/d, or 15 per- 
cent over the year 1954, and capacity was 
still being added at that time. (See tables 

I and IV on page 92.) 

Expansion and improvement have been 
continuous in this burgeoning industry 
Venezuela’s two major plants were both 
originally designed for 60,000 b/d when 
they went on stream in 1950. One is now 
handling 180,000 b/d; the other, nearing 
the end of its latest expansion program, is 
crowding 150,000 b/d. The ultimate capac- 
ity of either is impossible to predict 

At the moment, no immediate further 
new plant or expansion has been an- 
nounced. However, two big new projects, 
one of them a refinery and the other a 
complex of plants in the related field of 
petrochemicals, are looming on the horizon 

A company operating in Barinas pur- 
chased land at Puerto Cabello two years 
ago for an eventual refinery and deep- 
water terminal site. The pipe line has not 
yet been laid, but the survey was made 
several years ago, and the refinery con- 
struction would seem to be only a matter 
of time 

The only other company drilling in Bari- 
nas has recently announced that it has 66 
million barrels of reserves in that area, 
and sooner or later this too will have to 
find a market 

The petrochemical plants, also in the 
vicinity of Puerto Cabello, will be a reality 
by 1957, according to official sources. This 
is a project of the Venezuelan government, 
which has earmarked $30 million for the 
purpose 

The establishment of a_ petrochemical 
plant and refinery at Puerto Cabello, in the 
center of Venezuela’s northern coastline, 
would make for a more even geographical 
distribution of refining capacity, which is 
now contained in two clusters at opposite 
ends of the country. The heaviest concen- 
tration, 300,000 b/d in 1954, is in the Lake 
Maracaibo region, logically enough, since 
about 70 percent of Venezuela’s production 
comes from Western Venezuela fields. The 
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refining 500,000 barrels per day 


two greatest plants, with a combined 
throughput of 256,000 b/d in 1954, are lo- 
cated within a few miles of each other on 
the sandy wastes of the Paraguana Penin- 
sula 

Since almost 80 percent of the product is 
destined for export, all the plants shown in 
Table IV are located on or near deep water 
Punta Cardon and Amuay Bay, on Para- 
guana: San Lorenzo, on Lake Maracaibo: 
Caripito, on the San Juan river of Eastern 
Venezuela; the Vengref and Sinclair plants, 
at Puerto la Cruz; and the Tucupita plant, 
in the delta of the Orinoco. The small Phil- 
lips plant at San Roque is within 60 miles 
of Puerto la Cruz, but its products, includ- 
ing paraffin used in candles and as a seal 
for containers, are consumed within Vene- 
zuela., 

Oil refined in Venezuela in 1954 amounted 
to 162,115,000 barrels, or 444,150 b/d. This 
was a 7.4 percent increase over the volume 
refined in 1953 and a 370 percent increase 
over 1948. 

The gain in refining throughput was 
evenly matched by a 7.3 percent gain in 
barrels produced, so that the percentage 
of Venezuelan crude refined in the country 
was exactly the same, 23.4 percent, in both 
1953 and 1954. This was almost three times 


A general view of the A muay Bay refinery taken 


as great a proportion as was refined do- 
mestically in 1948 

No all-new plants were constructed in 
1954, and seven companies continued to 
operate the eight major plants. Shell's two 
accounted for 48.5 percent of total through- 
put in 1954, Creole’s two for 33 percent 
Besides the plants listed in Table IV, three 
companies ran small specialized units pro- 
ducing less than a thousand barrels pe: 
day each, all used in company operations 
Of these, Mene Grande’s topping plant at 
Oficina was shut down in 1954, and only 
Shell’s Colon and Socony’s Guario plant 
remain 

The principal additions to existing plant 
in 1954 were made at Creole’s Amuay Bay 
Among these was a 10,000 b/d 
fluid hydroformer of advanced design. Out- 
side the United States, where there are 


three such units, there are in the world 


refinery 


only this one of Creole’s and one in Japan 
Standard Research & Development was the 
designer of this unit, which converts a low- 
octane, heavy-naphtha feed into high-oc- 
tane fuel for automobiles and planes 
Besides the hydroformer, the 1954 addi 
tion to Amuay included a 70,000 b/d at 
mospheric and vacuum unit, partly to ex- 
pand output of middle distillates. With the 


from the weat. In the center is the No 


vacuum unit under construction. At far left may be seen the light ends fractionating unit 
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total investment in 


Creok 
Amuay is now about $150 million 

Is th end in sight’ Not a 
Creol 


recent changes 


cording to 
policy as stated in a 
Harry Jarvis to the 


Petroleum 
speech by Director 
Venezuelan Chamber of Commerce. He 
pointed out that there had been a_ tre 
mendous upsurge in refinery construction 
all over the world, and that each plant 
built in a country where Creole has cus 
outlets 


Creole's 


tome! tends to reduce the sales 
Creole Nonethels 


view is basically optimistic, he said, in view 


available to 


of rising world demand for oil and oil prod 
ucts, and Creole expects that it will be 
necessary trom tim to time to construct 
new plants and make additions to thom 
existing, in order to keep their product 
competitive 


Fuel oil ij till Venezuela's 
tribution to the world market, as Table V 


principal con 


shows. The fuel oil yield was almost con 
tant at 56.5 percent in both 1953 and 1954 
Seven years ago, before additions to crack 
ing facilitie it wa 
years ago it wa till about 60 percent, (In 
the United States, the yield of residual fuel 
been about 19 percent) 
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Gas-oil production rose 23 percent to 


6.3 percent in 1954, while kerosine produc 
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tion went up about one-half of one percent 
AGEs I Miscellaneous products, including a long 
Refinery Growth in Venezuela ; ; 
—— Semees list from jet aviation fuel through liquid 
Total Bbls Gain Gain propanes to weed-killer, rose fractionally . 
Yeor Refined Bbis./Day Bbis. Gain Yearly over 1948 Gasoline and naphtha production de- 
194 a , 
40 perry ond hinges 90.460 aa ms 191 clined somewhat in 1954, as did diesel oil 
1950 91,325,000 250,800 38,174,000 71.8 208 and lubricant production. Asphalt remained 
195) 115,271 000 315,800 19,446,000 26.2 263 steady at one half of one percent. This 
1952 127,204,000 346,500 11,933,000 10.4 290 : 
1953 150 935,000 413.240 23.731 000 186 344 product is widely used in road construction 
1954 162,115,000 444,150 11,180,000 7.4 370 in Venezuela, being transported to the job- 
site in heated trucks 
TABLE I! The proportions of crude and derivatives 
Percentage of Production Refined in Venezuela shipped out of Venezuela in 1954 remained 
Barrels Barrels Percent constant when compared with 1953, as 
Yeor Produced Refined Refined Table VI shows. The 654,884,000 barrels 
4 eatanaase pap Dy exported were divided 81 percent crude and 
1950 547,470,000 91,325,000 16.6 19 percent refined products. In 1948 the 
1951 623,070,000 115,271,000 18.5 proportion was 92 to 8 
4 prvgctgs 4 vy hy ayo oy Major world markets for Venezuelan 
1954 691,790,000 162,115,000 23.4 crude remained about the same last year 
as in 1953, with the only notable change a 
TABLE it! two percent gain in European consumption 
Production Growth (compare Table |) (Table IX). As for refined products, the 
Borrel« Change, in Percent Change United States took an additional one per- 
vou Produced Borrels Yearly Over 1948 cent of output, South America took 1.5 
19486 490,770,000 = base year, 100 ree te a . oa 
1949 483,210,000 —7,560,000 paint 9 % percent less, and miscellaneous small maz 
1950 547,470,000 56,700,000 13.3 11 kets accounted for an increase of two 
1951 623,070,000 132,300,000 13.8 126 percent 
1952 660,490,000 169,720,000 7.0 134 — ii alle 
1953 644,586,000 —15,904,000 24 131 Table VIII shows in a general way what 
1954 691,790,000 47,204,000 7.3 141 became of Venezuela’s exports in 1954, as 
does Table IX. The ultimate destination of 
TABLE IV the 40 to 50 percent of Venezuelan produc- 
Major Refineries & Throughput tion that goes to the Dutch West Indies 
Daily Rate, barrels ; , eal P P 
Comoens hesieeion Yeor, 1954 * Feb. 1955 ~ for further refining and distribution i 
Sheil Sette Garten 169,300 38.2 180,000 35.6 unknown. There it meets several hundred 
Shell San Lorenzo 45,600 10.3 40,000 79 millions of barrels of crude per year coming 
Creole Amuay Bay 86,200 19.5 138,600 27.4 from other sources and loses its identity 
Creole Caripite 60,000 13.5 71,400 14.2 , 
Vengref Puerte le Cruz 56,800 12.8 48,000 95 Venezuela's internal consumptien of do- 
Sinclair Puerto la Cruz 15,100 3.4 10,000 2.0 mestically refined oil has more than 
Texas Tucupite 8,200 19g 15,000 3.0 . — r ; A’ 
Phillips Sen Soave 1800 04 2,000 04 doubled since 1949, from 43,800 b d to 
98,300 b/d. However, the output of refined 
I 
Owned by Gull & Texes 443,000 168.0 505,000 100.0 products has so far outstripped demand 
that, while 30 percent of derivatives was 
TABLE V consumed locally in 1949, the percentage 
Products Derived in Venezuelan Refineries, 1953-54 had dropped to 22.1 in 1954, leaving some 
Product Barrels 1954 % 1954 % 1953 78 percent available for export (Table X) 
Fuel oil 91,690,000 56.6 56.5 For its petrochemical project, the gov- 
» scone nephihe a7 chen ~ a4 ry ernment has acquired 5,000 acres of land 
lesel oi . ,000 6 1 . 
Gas-oil 10,173,000 63 40 at Moron, near Puerto Cabello. The plant 
Kerosine 5,578,000 3.4 3.0 is scheduled to be completed by mid-1957 
Lubricants 1,001,000 0.6 1.0 ‘ ors » 108 > we 
Asphalt 644,000 0.5 os and in full operation by 1960. The raw 
Others 9,099,000 56 5.0 materials being principally natural gas and 
Losces — 420,000 —0O.3 ~—O.5 
162,115,000 100.0 100.0 
TABLE Vi 
Crude & Products Exports Compared 
Barrels Exported Approx. Percent 
Year Total Exports Crude Refined Crude Refined TABLE Vill 
1949 460,013,000 422,828,000 37,185,000 92 8 Major World Markets for Total Venezuelan 
1950 526,318,000 452,348,000 73,970,000 66 14 Exports, 1954 
1951 589,728,000 502,646,000 87,082,000 65 15 (including crude and refined) 
1952 626,798,000 531,904,000 94,684,000 85 5 — . 
1953 607,466,000 489,567,000 117,809,000 8! 19 — 7 
1954 654,684,000 528,634,000 126,250,000 81 19 Aruba-Curagao 284,599,757 43.46 
North America 234,706,252 35.84 
Evrope 57,347,175 8.76 
vAsLE vit South Americo 42,738,562 6.52 
Production and Exports Compared West indies* 22,128,573 3.38 
Asia 8,124,737 1.24 
Total Exports, ’ . 
Year Production Crude and Refined Percent Exported Africa 3,501,682 0.54 
Oceania 1,017,482 0.15 
1946 490,770,000 470,320,000 95.8 ‘ 
Central America 371,594 0.06 
1949 482,210,000 460,013,000 95.2 Whalers 348 574 0.05 
1950 547,470,000 526,318,000 96.1 
1951 623,070,000 589,728,000 94.7 654,684,388 100.0 
1952 660,490,000 626,798,000 95.0 ae 
1953 644,586,000 607,466,000 94.1 ant felee@ietes 
1954 691,790,000 654,864,000 94.7 
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the interested in 


this project 


oil industry is keenly 

Credit for the conception of the idea is 
given to President Marcos Perez Jimenez 
1948 has 


material 


late 
the 


whose administration since 


made astounding strides in 
progress of the country 


The 


often-expressed aspirations of the govern- 


petrochemical plan unites several 
industrialization; “sowing the petro- 


of 


produced with the oil, a large proportion 


ment 


leum”: rational utilization natural gas 


of which still must be flared, though its use 


in pressure-maintenance and reinjection 


projects is increasing year by year; a boost 
to agriculture through the local production 
of fertilizers 


greater self-sufficiency in 


food 


crops; and development of mineral 


resources, such as salt and sulfur 


The 


phases of priority 


rogram is divided into logical 
u 


In the first phase, em 
phasis will be placed on nitrogen deriva 





tives, and the fabrication of such funda- 
Furtural 
TABLE IX 
World Markets for Venezuelan Crude & Derivatives 
Percent of Crude Exports Percent of Refined Exports 

1954 1953 1952 1951 1954 1953 1952 1951 
Aruba-Curagao 50.05 51.71 55.28 59.24 15.86 15.12 14.14 15.53 
United States 24.44 24.49 23.18 21.43 34.27 33.22 30.52 28.76 
Canada 10.98 11.68 9.61 6.98 2.37 2.65 2.80 3.53 
Evrope 7.12 5.00 5.05 4.34 15.59 15.97 20.20 25.20 
South America 3.65 3.61 3.05 2.27 18.56 21.04 23.23 19.21 
Africa 2.77 3.76 2.86 2.47 
Brit. West Indies 2.98 3.04 2.93 2.84 2.42 2.12 3.38 3.65 
Others 0.78 0.47 0.90 0.90 8.16 6.12 2.87 1.65 

100 100 100 100 100 100 100 100 

Refinery sites 
TABLE X 
Internal Consumption of Domestically Refined Products 

“% of Total 
Year Barrels b/d Avg Refined Prod 

1949 15,966,000 43,800 30.0 

1950 19,355,000 53,000 21.5 

1951 28,189,000 77,200 24.5 

1952 22,320,000 61,200 17.3 

1953 33,126,000 90,800 21.9 

1954 35,865,000 986,300 22.1 











Panoramic view of Shell's Punta Cardon refinery 
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A year ago Brazil had an oil refining capacity of 11,950 barrels daily. Today this 
has been increased more than six-fold to 86,950 b/d. Capacity now is adequate to 
take care of half of the national requirements for 
with less than ten percent a year ago. The 75,000- 
tered in three plants, the first of which, a 10,000-barrel plant, was completed last 
efinaria de Petroleo de Manguinhos. The two latest and largest addi- 
tions to Brazil's refining industry are described in the two accompanying articles. 


December by 


DRAAIL— 


By J. HW. Arnold 





Consulting engineer John H, Arnold supervised 
the mechanical engineering design and initial 
operations of the world’s largest TCC cracking 
unit at Capuava, Brazil, discussed in the ac- 
companying article. Mr, Arnold was one of the 
organizers of Hydrocarbon Research, Inc., in 
1945 and was vice president and a director 
when he entered private consulting work last 
September. He began hia refinery engineering 
work in 1932 after earning his master’s degree 
in chemical engineering from M.1.T, His first 
job was as a group leader in research and de- 
velopment for The M. W. Kellogg Co, Kellogg 
assigned Mr. Arnold to the Kellex Corp. during 
World War Il as director of research and de- 
velopment with a staff of 300. His work in- 
cluded direction of the design of special equip- 
ment for the Oak Ridge gaseous diffusion plant. 
Preparation of operating manuals and prelimi- 
nary equipment testing was also under his di- 


rection 
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WORLD’S LARGEST 
UNIT INSTALLED 
AT CAPUAVA REFINERY 


Fcc 


\ OURTEEN MILES to the north of Sao 
Paulo, on a terraced hillside high on 
the sierra at Capuava, lies the newest of 
Brazil's refineries. Organized and wholly 
owned by private Brazilian interests under 
the name of Refinaria e Exploracao do 
Petroleo “UNIAO” S.A. and operating 
under concession from the Brazilian gov- 
ernnment, this refinery is another im- 
portant advance in the industrialization of 
Brazil. By producing gasoline 12 months 
after the first foundation was poured, the 
refinery beat only by weeks the January 
1, 1955 operating deadline recently estab- 
lished by the Petrobras law as it applies 
to privately owned refineries. 

The Capuava refinery, designed and con- 
structed by Hydrocarbon Research, Inc. 
of New York, embodies the latest American 
refining techniques, including the largest 
Thermofor catalytic cracking unit ever built 
and a large phosphoric acid catalytic poly- 
merization unit. The Thermofor unit is 
operated under license of the Socony 
Mobil Oil Co., Inc. and the catalytic poly- 
merization plant under license of the Cali- 
fornia Research Corp. The Capuava re- 
finery is a complete refinery in the 
sense that it has all the auxiliary 
facilities necessary to operate and main- 
tain the refinery, such as crude and 
product handling and storage facilities, 
laboratories, shops, steam boilers, water 
systems, and generators adequate to supply 
the entire electrical power load. 

The refinery has a crude capacity in 
excess of 20,000 b/d and it can handle 
a wide variety of stocks, including crude 
oils of high sulfur content and high salt 


* Consultant, Hydrocarbon Research, Inc. 



















































*troleum products as compared 
rrel increase in capacity is cen- 


content. Thus it can handle efficiently most 
of the crude oils available on the world 
market. Also, the refinery will be able to 
handle almost any indigenous crude oil 
which may be produced in commercial 
quantities in the future. 

The refinery has successfully passed its 
guaranteed performance tests and is pres- 
ently operating at full capacity producing 
a single pool gasoline, a No. 4 fuel oil, 
a No. 6 fuel oil, propane and butane. From 
an average Kuwait crude oil the refinery 
will produce approximately 12,000 b/d of 
gasoline, 6,000 b/d of fuel oils and 60,000 
gallons per day of propane and butane 
The gasoline will have an octane rating 
of abcut 70 clear which can be raised 
to 82 or higher by the addition of tetraethy] 
lead. The properties of all products are 
typical of those sold in the United States 
and they meet current ASTM and NGAA 
specifications 

The refinery was designed with provi- 
sions for the integration of additional 
equipment to expand the number of prod- 
ucts to include: 90 octane premium motor 
gasoline, solvent naphthas, kerosine and 
diesel oil. Also, the existence of the operat- 
ing refinery is the basis for future expan- 
sion into the production of other more 
specialized petroleum products such as 
aviation gasoline, lubricating oils, greases, 
waxes and asphalts and petrochemicals 
such as benzol, tetramer, carbon black, 
sulfur, ammonia, methanol and higher 
alcohols, acetylene and vinyl compounds 

The crude oil is received by tanker at 
the port of Santos 30 miles to the south- 
east. It is unloaded into a pipe line which 
conducts it to either of two 150,000-barrel 
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storage tanks situated at the foot of the 
escarpment. From these two storage tanks 
it is pumped through a second pipe line 
over the escarpment and on to the refinery 
site. There are four 150,000-barrel storage 
tanks at the refinery site, set on a terrace 
about 20 feet above the refinery units. The 
crude flows from the refinery storage tanks 
to the refining units by gravity. The two 
crude storage tanks at the foot of the 
escarpment and the four tanks at the re- 
finery together hold a 45-day supply of 
crude oil. 

The gasoline, fuel oils, propane and 
butane products are loaded into railroad 
tank cars and automotive tank trucks for 
transportation to the Sao Paulo area and 
elsewhere. Provision has also been made 
to discharge gasoline and fuel oils into the 
product pipe lines now contemplated be- 
tween Capuava and the bulk terminal at 
Utinga, a suburb of Sao Paulo. 

Figure 1 is a view of the refinery looking 
down the hill to the southeast. The edge 
of the water reservoir can be seen in the 
foreground. The tall structure at the left 
is the catalytic cracking unit, and the other 
processing equipment is adjacent to it. The 
steam and electrical generating facilities are 
seen across the road to the left of the 
process equipment, and to the rear are the 
cooling tower and the product storage 
tanks. Higher on the hill to the left and out 
of range of the camera are the crude 
storage tanks. The elevation of the crude 
oil storage tank farm is about 100 feet 
above the elevation at the administration 
area and the distance by road from the 
administration area to the crude tanks is 
one mile 
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The refinery units are arranged for the 
most part in a single processing line with 
no intermediate storage and no blending 
tanks and with the minimum of run down 
and slop tanks. If the crude contains salt, 
the salt is first removed in a conventional 
electrostatic precipitation unit. The salt- 
free crude is then preheated in a furnace 
and topped of gasoline and light gas oil in 
the upper section of the main fractionating 
tower 

The crude bottoms are further heated 
in a second furnace and flashed in two 
stages, first with steam at essentially at- 
mospheric pressure and then under a 
vacuum of 21 inches of mercury. The 
vacuum bottoms flow directly to the No 
6 fuel run-down tank. The overhead frac- 
tions from both flash drums flow to the 
catalytic cracking unit. The effluent from 
the catalytic cracking unit flows into the 
lower section of the same main fractionat- 
ing column used to top the crude 

Combined gas and gasoline fractions from 
crude topping and cracking leave the top 
of the main fractionator and are separated 
in the fractionator overhead drum. Light 
fuel oil is withdrawn as a side stream 
from the upper section of the mail fraction- 
ator into a stream stripper and the bulk 
of the stripped product flows directly to 
the No. 4 fuel oil run-down tanks. The 
remainder is used to cut the No. 6 fuel 
oil to specification viscosity as it flows to 
its run-down tanks. The cracked gas oil is 
withdrawn as a side stream from the lower 
section of the main fractionator and is 
mixed with the topped crude as it flows 
to the preheater furnace and flash drums 
and thence back to the cracking unit. The 


Fig. I: General view of Capuava refinery 





bottoms from the fractionator flow to set 


tling tanks to remove any catalyst fines 
and then to No. 6 fuel oil run-down tanks 

Gas froin the separator drum is com 
pressed to approximately 300 psig in two 
stages: the first stage is a centrifugal 
compressor and the second stage a recip- 
rocating compressor. The gasoline from 
the separator drum is pumped also to 300 
psig. The two streams flow to the recovery 
unit where they are separated into a light 
fuel gas, a propane-butane fraction, and 
a debutanized gasoline. The debutanized 
gasoline is caustic washed copper sweet 
ened and inhibited and then flows to its 
run-down tanks. The propane and butane 
fraction is amine washed to remove sulfur 
and then charged to the catalytk poly 
merization unit. The effluent from the 
catalytic polymerization is depropanized 
Part of the propane is recycled to the 
polymerization reactors to limit the olefin 
concentration of the feed and the net pro 
pane product is dehydrated and run directly 
to storage. The depropanized effluent is 
charged to « debutanizer. The butane over 
head flows directly to the butane run 
down sphere and the debutanized poly 
mer gasoline flows to its run-down tank 
being inhibited on the way 

The single pool gasoline is a blend of 
the virgin-cracked gasoline from the copper 
sweetening unit, the gasoline, 
butane, inhibitor, lead tetraethyl and dye 
As described previously, the virgin-cracked 


poly mer 


gasoline blend and the polymer gasoline 
are inhibited on the way to the run-down 
tanks. The remainder of the blending is 
done in a continuous blending unit. The 


rates of flow to the two gasoline stocks and 











t Dutan each trom it respectiyv run 
down tank and the rate of flow of lead 
tetraethy! and dye from their weigh tanks 
are regulated by proportioning pumps and 
other flow control device All are mixed 
n the transfer piping as they flow from 
the run-down tanks and weigh tanks and 
the final blend flows directly to the gaso 
linn torage tanks and from the storage 
tanks to the loading rack 
The blending pumps also serve as the 
only gasoline transter pumps in the re 
finery. They are so manifolded that they 
an also pump from the run-down tanks 
back to the main fractionator or back to 
the crude tanks. The gasoline and fuel oil 
product storage tanks are situated high on 
the hill at the same level as the refinery 
and these products flow to the loading area 
at the foot of the hill by gravity. The pro- 


pane and butane product are stored at 


Pre-assembly of fractionator head for ere; 

unit ill construction photographs with this 
article are reproduc ed through the courtesy of 
Chicago Bridue & lron Co.. erector o} the TCC 


tructure and the main fractionating tower 


the foot of the hill and are loaded unde: 
their own pressure 

The catalytic cracking unit is the first 
type 120 Thermofor unit to be 
It has a coke burning capacity of 12,505 


erected 


pounds per hour, which is 80 percent 
greater than the next largest size, the type 
70. The cracking unit has a single reactor 18 
feet in diameter and 50 feet tall and a single 
regenerator 35 feet in diameter and 50 feet 
tall. The reactor has a design capacity in 
excess of 20,000 b/d of virgin and cracked 
gas oil, The unit is currently operating on 
synthetic catalyst from Germany and the 
catalyst loss is now running less than 0.4 
lbs./bbl. of gas oil feed. The unit incorpo- 
rates all the automatic and protective de- 
vices of the smaller Thermofor units. Othe 
large pieces of equipment include the main 
preheater furnace and the main fraction- 
ator. The furnace has vertical tubes 70 feet 


Pre-assembled hot catalyst tank ring 
for TCC unit 








long and the average tube circle is 22 feet 
The fractionator is 17 feet in diameter and 
72 feet tall 

Hydrocarbon Research supervised the 
erection of all facilities at the refinery sit 
with the cooperation of UNIAO’s abl 
engineering staff. The detailed construction 
work was performed by local Brazilian 
contractors with the exception of the ere 
tion of the TCC structure and the mai: 
fractionating tower, which was done by 
Chicago Bridge and Iron Co. and it 
Brazilian affiliate. To supervise the con 
struction, Hydrocarbon Research, Inx t 
to Brazil a construction superintendent 
with a staff of approximately 30 America 
engineers and other personnel experienced 
in the erection of petroleum refineries. At 
the outset of the work, this group estab 
lished training schools for all trades and 


rewarding For 


the results were very 





example, over one hundred Brazilians with 
little or no previous experience in welding 
high pressure piping were able to pass 
qualifying tests conducted in strict accord- 
ance with American procedure and _ the 
fact that the plant was erected in one yea) 
attests to the high caliber of their work 
and the work of all trades 

Essentially all of the refinery equipment 
and the major construction tools were im- 
ported from the United States. They were 
shipped by boat to the port of Santos and 
from there they were transported to the 
refinery site over a single track railroad 
In order to complete the erection within 
the time schedule, equipment was prefab- 
ricated to the maximum extent practicable 
before shipment to the site. Coordination 
of the transshipment of material from the 
port with the day-to-day requirements of 
the various construction crews at the re- 
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railroad from eve 
bottleneck. Common 


a part of the electrical 


finery prevented the 


becoming a serious 


building materials 


power! distribution materials and equip 


ment and other miscellaneous material 


were procured in Brazil 
The Thermofo: 


and the main 


reactor and regenerato 
were assembled 


All field welded seam 
using a 


fractionator 
at the refinery site 
were raye d 


gamma radium pill 


as the radiation source. A program of test 
carried ot 


At the peak of! 
Brazilian 


ing of piping welds was also 
using the same technique 
the work 1,400 


laborers were engaged in 


about enginee! 


tradesmen and 
the various construction activities on a day 
and night shift basis 

Hydrocarbon Research, at the request of 
UNIAO, is furnishing management services 
authority 


and is assuming full executive 


and responsibility for all technical opera- 





UNIAO is exe: 
cising full authority and responsibility fo 
To render thi 
Research 


refinery 


tions of the refinery 


while 
all administrative activities 
service, Hydrocarbon 


Brazil a 


and a staff of approximately 20 engineers 


sent to 
veteran superintendent 


operators and personnel experienced in 
The 
istrative activities and the actual operation 
of the 


full compliment of 


yetroleum refining practices admin 
} 


facilities is being carried on by a 
Brazilian personne! 
approximately 350 individuals in all, re- 


UNIAO. Few 


previous experience in petroleum refining 


cruited by have had any 
or related industries, but the majority have 


proved to have the necessary intelligence 
and aptitude to learn quickly 
In preparation for the initial 


of the 
co-operation with UNIAO, organized a pro 


operatior 


plant, Hydrocarbon Research, in 


gram to train the Brazilian personnel in 
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Starting erection of the TCC unit, 


the art of operating a petroleu refine! 
members of the Brazilian t 


staff 


intensive ti 


Senior nnica 


and operating underwent 


months of aining in the United 


States, including extended visits to 


majo 


efineries, In addition, the entire Braziliar 


technical and operating taff 


were trained 

at the refinery site for approximately threes 
months prior to the operation of the plant 
After an initial production § period 
UNIAO will assume executive authority 


technical 
well as for all other activitic The 
Hydrocarbon Research staff will 
nain at the 


and responsibility for all opera 


tions as 


then re 
relinery in an advisory capacity 


‘ 


for one year. Thereafter it i anticipated 


that the Brazilian per onnel will be able to 
without advice on da to 


Hydrocarbon R« 


run the refinery 


day operations earch, In 


will continue to serve as consultant to 


UNIAO, monitoring the operation of the 


b 


eeping trv management} 


ibreast of the latest deve opment nm petre 
eul efnil ind pet ochemical 

It i ¢ p nent to the abiltit ot thre 
Bra Lie onme that the retine } 
been Dp ight or treat! with no e than 
tre isual difficultic neident te tartiy 
u ompletel new ndustrial establish 
ment despite language parrier ma al 
aimost ompilete lack OL prior ¢ io ences 

There Nit eriou Nate Ipp na 
af ina provi hich had t Mm olved 
before efine could be erected at 
Capuava. Despite the fact that the Taman 
dauts Ri eT flow ) trv )) ie t 
UNIAQ is enabled b local authoriti ' 
withdrayv vat onl when the flow ¢ 
ceeds 3,000 gallons per minute, and rarely 
do« the flow « eed ti rate except at 
intermittent period during th raw 


months of 


December 


March It 


through 
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Raising 23-ton steam drum with a 25-ton capacity derrick. 




















Installing a jib on a 25-ton capacity derrick 















































































































was therefore imperative to provide means 
for capturing the water when available 
and storing it until needed. To store the 
water, a reservoir with a working capacity 
of 150 million gallons was created by closing 
the open end of a natural amphitheater 
formed by a ridge close to the top of the 
hill. This operation required nearly one 
and one half million cubic yards of dirt 
most of which was cut from the hillside 
in the grading of the site for the refining 
units 
Since it was not practical to create more 
reservoir capacity and since it was neces- 
sary to design the refinery to operate with 
the equivalent of one reservoir full of water 
from the end of one rainy season to the 
beginning of the next, the water demand 
for the refinery was set at 400 gpm, hardly 
more than half the water consumption of 
the average 20,000 b/d refinery equipped 
with cooling towers or spray ponds. One 
major design step taken to reduce the 
demand for water to 400 gpm was to sub- 
stitute ten air fan coolers having a com- 
bined duty of approximately 130 million 
Btu/hr for the more conventional tube 
and shell water coolers. A second majo 
step was to limit the steam consumption 
to essentially the by-product steam neces- 
sarily generated in the operation of the 
catalytic cracking unit, and to use diesel- 
driven electric generators to supply the 
balance of the power. In many instances 
where steam turbine drives were installed 
to run on by-product steam, spare units 
with motor drives were provided so that 
it is possible to balance the steam consumed 
and the by-product steam produced over a 
relatively wide range. The refinery’s two 
75,000 lb./hr. boilers are used primarily to 
start up the refinery. During normal opera- 
tions only one boiler is on line and its 
output is limited to that necessary to keep 
it warm so that it will always be available 
for sudden demands during operating emer- 
gencies. Other less important steps taken 
to save water include the capture and re- 
treating of boiler blowdown water and 
process steam condensate 
To capture the water during the times 
when it is available, a pumping station was 
erected about 300 feet back from the river 
and a forebay having a capacity of approxi- 
mately one million gallons was dredged 
between the river and the pumping station 
The river and the entrance to the forebay 
are both dammed and a weir is cut into the 
river dam sufficiently below the level of the 
top of the forebay dam so that no water 
spills into the forebay until the flow down 
the river reaches 3,500 gpm. When water 
spills into the forebay, the rising level 
automatically starts the first of the four 
pumps at the pumping station, and if the 
level continues to rise, each of the other 
pumps, in turn, starts automatically. All 
four pumps can draw water at the rate of 
12,000 gpm. It is not anticipated that all 
four pumps will often run simultaneously, 
but if the water were available they could 


pump a year’s supply in about 12 days 
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DRAAIL— 


45,000 b/d refinery at Cubatao 


By P. C. Keith and E. T. Layng 


P. C. KEITH, president and chairman of Hy- 
drocarbon Research, In worked for short 
periods with The Tcxas Company, Universal Oil 
Products Company, and for the Kansas City 
Testing Laboratories early in his career. At the 
Kansas City Testing Laboratories, he was asso- 
ciated with the Cross brothers, pioneers in 
thermal cracking of petroleum. For many years 
Mr. Keith was vice president of the M. W 
Kellogg Company, where he was in charge of 
all engineering, processing and research work 
During the period immediately preceding this 
country’s entry into World War II, Mr. Keith 
was active in the design and engineering of 
plants for the production of aviation gasoline, 
toluene, butadiene, synthetic rubber, anhydrous 
ammonia, magnesium metal, and gmall mobile 
plants for the separation of oxygen from air. He 
also spent several months each year in Ger- 
many, working with German chemists and 
engineers to develop and improve the Fischer 
process for producing synthetic gasoline. At the 
outbreak of World War II, Mr. Keith was ap- 
pointed to the newly created planning board of 
the S-1 section of the Office of Scientific Re- 
search and Development, the forerunner of the 
Manhattan District atomic bomb project. During 
the early months of 1942, he directed the en- 
gineering research and development of the dif- 
fusion process under the sponsorship of the 
O.S.R.D. Later, as vice president and technical 
director of the Kellex Corporation, he was re- 
sponsible for all research and development 
process design, engineering, procurement of ma- 
terials and supervision of plant construction for 
the Oak Ridge gas diffusion plant. For his part 
in the development of the atomic bomb, Mr 
Keith was awarded the Medal of Merit, the 
highest honor granted to civilians by the 
United States Government 


DR. E. T. LAYNG is vice president in charge 
of technical administration and commercial 
business, including patents and contracts, for 
Hydrocarbon Research. Prior to joining Hydro- 
carbon in 1943, he was associate director of re- 
search of the M. W. Kellogg Company, where he 
was responsible for the development of the 
“Polyco” catalytic polymerization process and 
the recovery of toluene from catalytic reform- 
ate. Dr. Layng also supervised the operations of 
Kellogg's catalyst manufacturing plants. During 
the war. he served on man y government tech- 


nical and advisory committees 
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fp NEW government-controlled refinery 
located at Cubatao, just ten miles north 
west of the port of Santos, Brazil, com 
menced initial operations in February of 
1955. Since March, the topping unit has run 
steadily at or above ds Sign capacity and the 
visbreaker has been on stream since May 
When all of the processing units are in 
operation later this summer, this refinery 
will supply a substantial part of Brazil's 
current demand for motor gasoline and fuel 
oils. It will also produce a significant quan 
tity of aviation gasoline. The refinery wa 
designed and constructed under the dire« 
tion of Petroleo Brasileiro, S.A. (Petrobras) 
and its predecessor, Comissao da Refinaria 
de Petroleo de Cubatao 

The refinery has a nominal capacity of 
45,000 barrels of crude oil per day and is 
able to process economically almost any 
type of crude oil, including crude oils of 
high sulfur content and high salt content 
The basic design of the refinery was predi 
cated upon the processing of medium gray 
ity crude oils from the Middle East o1 
Venezuela, but considerable flexibility wa 
incorporated into the design with a view 
toward the day when there may be suffi 
cient Brazilian crude to service this refinery 

The refinery, as presently erected, will 
produce liquefied propane and butane, mo 
tor gasoline, kerosine, diesel oil and fuel 
oil. From an average Venezuela crude oil 
the refinery will produce 21,500 b/d of 
motor gasoline having an octane number of 
75-76 before the addition of tetraethy! lead 
4.500 barrels of kerosine, 4,500 barrels of 
diesel oil, 12,800 barrels of heavy fuel oil 
and 3,000 barrels of liquefied propane and 
butane. All products will meet the appli 
cable specifications of the American Soci 
ety of Testing Materials and the Natural 
Gasoline Association of America 

The refinery is also presently equipped 
to separate an isopentane fraction, a light 
naphtha fraction free of normal pentans 
and a di-isobutylene fraction. Designs for 
facilities to hydrogenate the di-isobutylene 


to iso-octane are already completed, and 


when these facilities are installed the re 
fine will be capable of producing well 
over 2,500 b d of 91 98 aviation gasoline o1 
alternatively, higher grade aviation gaso 
line up to 1,000 barrels of 115 145 grade 
Facilities are also being installed or planned 
for the manultlacture of synthetic ammonia 
from the refinery ga for the production 
of 3,000 b d of road asphalt and for the 

paration and recovery ol ethylene The 
production ol other refined petrole um prod 
ucts and petrochemicals is under con id 
eration 

Crude oil presently arrives at Santos by 
tanker and facilities are available to unload 
the tankers 


the crude storage tanks at the refinery The 


directly into lines leading to 
gasoline and fuel oils are moved from the 
refinery through three product lines run 
ning up over the escarpment and on to a 
bulk loading vicinity of Sao 
Paulo or, alternatively, back to the port for 
tanker 


tation in the 
hipments from Santos. The lique 
fied propane and butane can be loaded into 


either tank trucks or railroad tank cars 


Proce designs and specifications for the 
Cubatao refinery were prepared by Hydro 
carbon Research, Inc. of New York, They 
embody the latest American techniques and 
practices for thi type of refinery. Ddince 


the bulk of the equipment, excepting in 


truments and certain other highly special 


ized apparatus, was fabricated in Western 
Europe, the detailed engineering of the 
refinery wa executed in Duesseldorf 
Germany by Hydrocarbon Mineraloel 


G.m.b.H., the German affiliate of Hydro 
carbon Research, Inc. Mechanical engineer 
ing designs and specifications were pre 
accordance with the 


tandards of the American Petroleum In 


pared trictly in 
; 


ig Nia detailed 


and equipment if b irom md to wcom 


aliequ pment to 


the experience and shop facilities of Euro 
pear fabricato A majo portion of the 
proce ed pment ) ed b the 
Frer nm fir yf f ‘ | ‘ na 1, 
99 





i's new 45,000 b/d refinery at Cubatao. 


ent activitie including put 
pection and expediting, wer 
in Paris under the direction of 
ommission established thet 
Comissao da Refinaria 
Cubatao. In this work the 

I Hydrocarbon Engineering 
rench affiliate of Hydrocarbor 
as well as the German affili 
urement in the United State 


purchasing comm ion Wit 


iction of the refinery at Cuba 

plished by Petrobras and its 

acting a general contractor 

coordinator, and Hydrocarbon Re- 
earch Lr erving in a consulting and 


ipervisory capacity as architect-enginee 


[ne bulk of the actual erection work was 
carried out by local Brazilian contracto1 
but the erection of the process units wa 
entrusted to Arthur G. McKee and Co. of 
Cleveland, who also served a onsultant 
on erection practices and details The Me 
Kee Co. furnished about 40 individual 
skilled in the various aspects of construc 
tion and also provided the larger construc 
tion tools. In order to reduce to a minimun 
the steel which had to be imported, equip 


ment supports which would normally bi 


fabricated of structural steel shapes were 


mace ol re inforced concrete The large 
towers and furnaces, as well as smalle: 
equipment and even process and utility 
piping, are supported entirely by rein 


forced concrete structures 


In preparation for the 

efinery units, Hydrocarbon 
nee! in collaboration with 
engineers, conducted trainings 
art of petroleum refining 
Hydrocarbon Resea! 

upervising the tal 
ities and also i lurnisning management 
assistance in the operation and maintenance 
of the refinery. To periorm these ervice 
Hydrocarbon Research ha in residence 
this refinery an experienced refinery supe! 
visor and a staff of more than 50 senio 
engineers, operators, and other personne! 
experienced in petroleum refining practices 
Petrobras ultimately intends to assum« 
complete responsibility for all phases of 


the refinery operations 
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The crude distillation unit has already 
completely fulfilled its guarantee tests and 
it is expected that other units will follow 
in quick succession with the complete re 
finery operating at capacity before the end 
ol summer! 

Description of Process Units: The refinery 

comprised of single, large processiny 
inits with a minimum of intermediate st 
age. There are seven principal processins 
units. In addition to the crude unit, the: 
are (1) the viscosity breaker, (2) the 
combination naphtha reformer and gas oil 
cracker, (3) the light ends separation and 
recovery unit, (4) the catalytic polymeri 
zation unit, (5) the treating units and (6) 
the gasoline blending unit 

The crude distillation unit consists of a 
crude heater, a crude tower with light and 
heavy gas oil strippers, a naphtha stabilize: 
a naphtha splitter and an isopentane sepa 
rator. The crude heater has two preheat 
sections and a single radiant section. Eac} 
section is an individual vertical tube fur 
nace. The active length of the tubes is 45 
feet and the tube circles 14-20 feet. The 
crude tower is 12% feet in diameter and 
67 feet tall and the isopentane separator is 
9 feet in diameter and 110 feet tall. The 
other towers are smaller. The crude towe: 
and the stabilizer operate at substantially 
atmospheric pressure and the other towe1 
at slightly higher pressures 

Crude passes from storage through the 
electrostatic desalter and on to the crude 
distillation unit. The salt-free crude is first 
split into naphtha, a light gas oil, a heavy 
gas oil and bottoms. The naphtha is then 
further split into a heavy naphtha, a light 
naphtha, normal pentane, isopentane and 
butanes. From an average Venezuelan crude 
the fractions will run 17,000 barrels per day 


A heavy naphtha traction and a lght ga 
tien i Vvithdraw is Tet trea! 
the tower without strippir and ti 
nt naphtha and gas pass erhead Th 
heavy ga ol admixed with th educe 
ide as previously described, is recyc! 
to extinction. When processing an avera 
Venezuelar crude the fuel oil will il 
4600 Darrels pr da the light 1700 
Da is, the hea naphtha 1,400 b ‘ 
tl ght naphtha 1,700 barrel 


The combination napntnha retort 


t a naphtha retorming iu me 
iS Oll CrackKkl! irnace nd a hea 
i ‘ icKl! irnace nD tio 
towe' ind a fuel oil flash towe Each fur 


ice has two sections, a preheater and 
OAK Each section is an individual verti 
il tube furnace with the active length of 
the tubes 50 feet and the tube circles 15-20 
feet. The combination tower is 13 feet in 
diameter and 85 feet tall. All three furnace 
yperate at 300 psi and the transfer lin 
temperatures aré¢ naphtha reforme l 
025°F light gas oil cracker 1010°F and 
heavy gas oil cracker, 950°F. The combina 
tion towers operate at 250 psi and the fuel 
oil flash tower at essentially atmospheri 
pressure 

Heavy naphtha from the crude distilla 
tion unit and from the viscosity breake 
flows directly to a small accumulator drun 
ind is then pumped through the reformer: 
irnace. Light gas oil and heavy gas oil 
from the crude distillation unit and light 
as oil from the viscosity breaker flow di 
ectly to intermediate elevations of the 
combination tower and are pumped, ad 
nixed with recycle gas oil from appropri 
ate pans of the tower, to the gas oil crack 
e! The effluent from all three furnace 


( xpended into the base of the towe1 


tue i trv 1) praarne } i b 
t ‘ ' sitive | ’ 
‘ P , , r') 
e stripper togeth wit 
t! pre Ke i | wKOed ime | 
‘ ‘ t ind cha od t 
t ‘ ere the ethare na 
ty i inbor irat ! 
tt tir ft prop 
hye iro bor flow towethe 
th the olin tive tripper te thy 
ebutar ‘ I'he propa butane fractio 
uisses overhead and the butane-free gas 
re vithd "a fron the bottom of the 
lebutanize 
"he catalyti polymer! ation unit 
nbination mit with one et ot reactor 
‘ elect © pm merization tte the pro 
ductior f codimer) and the second set for 
non elect ‘ poiyt erization (production 


j 


Oo motor gasoline) The catalyat i phos 
phork acia ! quart ard the proces 


operated under license ol the California 


Research Corporation. The unit is com 
prised of two sets of reactor and the ne« 
‘ al fractionating towers to separate and 
ecover codimer, debutanized polymer ga 
oline butane and proparn The selective 
eactors operate at 500 p ind 300°F maxi 

im temperature ind the non-selective 
eactors operate at 500 psi and 400°F max 

j le perature From an average Vene 
i¢lan crude oil the codimer productiot 
vill be 720 barre per da the polyrme 


asoline #40 barrel the butane 15oO0O bar 


el ind the propane 1,500 barrel 


of bottoms, 6,700 barrels of heavy gas oil Fuel oil is withdrawn from the botton Treating facilitic ive provided primar! 
7,000 barrels of light gas oil, 8.500 barrels the combination tower and flashed in the for the elimination of gu forming constit 
of heavy naphtha, 4,300 barrels of light fuel oil flash tower. The cracked gas and sents of the gasoline and sulfur compound 
naphtha, 600 barrels of normal pentane, 300 gasoline leave the top of the combinatior { i ducts. Gasoline from the 
barrels of isopentane and 600 barrels of tower. From an average Venezuelan crude osity breake nad fre the combinatio 
butanes. The light and heavy gas oil fra oil from which 10 percent kerosine and eformer and cracker cl treated in the 
tions are withdrawn from their respectiv: 10 percent diesel oil are withdrawn as prod pe phase Gasoline ilso §=caust 
strippers as specification kerosine and diese] ict, fuel oil wil in 3,200 barrels per da hed. « ‘ weetened and treated with 
oil. The desired amounts are withdrawn as and cracked gasoline 17,000 barrel tans tizer, Fuel crubbed wit 
kerosine product and diesel oil product and The separation and recove! init is « etl e. Propane-butane feed t 
the remainder is utilized as cracking stock entially a low temperature distillation th talytic pe ition unit washed 
The viscosity breaker consists of a fur plant. Unlike the conventional recover t) t} ne and caust lsoper 
nace and a single combination tower. The plant, it does not utilize an absorption oil ‘ t ed. Kero e is washed 
furnace has two sections; a preheating se By the use of low temperature distillation tl le in an Edeleas 
tion and a radiant section. Each section ji more than 90 percent of the propane fror nit. DD el tus ist vashed 
an individual vertical tube furnace. Active the crude and cracking units is recovered The , e blending nit omprise 
length of the tubes is 55 feet and the diam liquefied product. Also, the recover blending tanh ind « ilating purmy 
eter of the tube circles is 24 feet. The nomi tem is designed so that ethylene can be ind cilith fo iiding tetraethy! lead 
nal combined heat release is 183 millior recovered in the future by the addition of nhibite and dye lo blend mot 
Btu per hour. The combination tower is 12 much le new equipment than would have isOline, the required proportion git 
feet in diameter and 70 feet tall. The fur been required if a conventional absorptior traight olin racked ga ' 
nace transfer line operates at 300 psi and tem had been utilized ! SO d butane ‘ i te 
875°F. The tower operates at slightly above The separation and recovery unit corm re i the Die! tan) The ead tet 
atmospheric pressure The reduced crude ed ol a gasoline tripper, a deethanizer ethyl ‘ nhibit« ue be 
flows directly from the base of the crud debutanizer and a propane refrigeration ‘ } the o« ent if the blend 
tower to the middle of the viscosity break term. The deethanizer and the debutar y tanh e thoroug! ed, b 
er tower. It is then pumped, admixed with zer are both about 80 feet tall and the gaso the f h ft , T hack ¢ { 
heavy gas oil cycle stock, from an inter ine tripper is 600 feet tall. The gasoline pHlen t 
mediate pan of the tower through the fur- tripper operates at 250 psi and a refrig e ° ‘ 
nace. The effluent from the furnace is ex erated top separator temperature of 60°F 
pended into the base of the tower. Fuel oil The deethanizer operates at 500 p and a sae . vi iH , , of : ps m 
is withdrawn from the base of the towe1 frigerated top separator temperature of A al ' 
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The crude distillation unit (left) and the feed preparation unit (right) of the Trombay 
refinery of Burmah-Shell Refineries Ltd, All photos used in this article through the 
courtesy of Burmah-Shell Refineries Ltd 



































The main control room of the crude distillation unit of the Trombay refinery 





































































































INDIA’S biggest refinery 
now on stream 


NDIA’S LARGEST refinery, with a capacity of 
| 40,000 barrels daily, is now in full opera- 
tion. Located at Trombay Island in the 
Bombay harbor area, the installation of 
Burmah-Shell Refineries Ltd. was formally 
declared open March 17 by Dr. S. Rad- 
hakrishnan, vice president of India. At that 
time, the crude oil distilling unit and asso- 
ciated treaters were the only process plants 
on stream. Since then, the catalytic cracking 
complex has been started up, and the re- 
finery is currently producing a complete 
line of products for the Indian market 

Decision to build the Indian plant goes 
back to the period soon after World War II 
when the companies thoroughly investi- 
gated the question. The Government of 
India showed keen interest in the develop- 
ment of the petroleum industry and in 1947 
invited the oil companies to examine the 
possibilities. Five major companies re- 
sponded, and a technical survey was made 
the next year. One member of the survey 
party was H. J. Trow, now general man- 
ager and managing director of Burmah- 
Shell Refineries, Ltd 

Based on the results of the survey, a 
comprehensive report was prepared, recom- 
mending Bombay and Visakhapatnam as 
the most suitable refinery locations. Follow- 
ing this, Burmah-Shell indicated its will- 
ingness to provide a modern oil refinery ai 
Bombay. 

Burmah-Shell Refineries Ltd. is jointly 
owned by the Burmah Oil Co. Ltd. and the 
Anglo-Saxon Petroleum Co. Ltd. (a Royal 
Dutch/Shell Group company). Products 
from the refinery will be marketed by 
Burmah-Shell Oil Storage and Distributing 
Co. of India Ltd., jointly owned by the 
Burmah Oil Co. Ltd. and the Shell Petrol- 
eum Co. Ltd., (a Royal Dutch/Shell Group 
company). Thus, the Burmah-Shell or- 
ganization has taken a major step towards 
establishing an industry capable of supply- 
ing a considerable part of India’s require- 
ments of refined petroleum products 

The construction of this and the other 
new refineries of India, that of the Stand- 
ard-Vacuum Refining Co. of India Ltd 
adjacent to the Burmah-Shell refinery at 
Trombay and that of Caltex (India) Ltd 
at Visakhapatnam on the east coast of India, 
represent an investment of more than $125 
million. Most of this sum is overseas capital 
provided by the oil companies concerned 
and indicates the confidence of foreign capi- 


tal in the future of India 
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New Houdresid Process 
Completely Cracks the Bottom 
of the Petroleum Barre 
Increases Gasoline Yields. 


~ 





The Houdry Process Corporation has announced an economically 
feasible process for catalytically cracking the bottom of the 
petroleum barrel. The new process, named Houdresid, converts reduced 
crudes into the most desirable refinery products. 

Houdresid eliminates the need for expensive feed preparation 
processes. It also accomplishes a marked increase in gasoline yield; 
approximately 64 per cent gasoline is produced from the residuum 
as compared with 52.5 per cent gasoline yield from vacuum 
distillation plus catalytic cracking. 

The Houdresid Process has been on stream for more than a year 
at the Sun Oil Refinery at Sarnia, Ontario. 

For further information write to: Houdry Process Corporation, 


1528 Walnut Street, Philadelphia 2, Pennsylvania. 


HOUR pOCESE 


PIONEER CATALYTIC PROCESSES 
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Bombay was chosen as the refinery site 
by Burmah-Shell Refineries Ltd. for several 
reasons. It is the nearest main port to the 
expected source of crude oil; it has an ex- 
cellent harbor, adaptable to the needs of 
a modern oil terminal; and from the harbor 
also can be drawn the cooling water re- 
quired by a large refinery. Moreover, about 
three quarters of India’s requirements of 
oil products are handled on the west coast, 
and Bombay is connected with the interior 
by a fine railway network as well as by 
roads. Hence, refinery products can be dis- 
tributed easily; in fact, the distribution of 
imported products was already being car- 
ried out on a considerable scale from Bom- 
bay as a center 

Due to the shutdown of the refinery at 
Abadan, with consequent loss of refined 
products, arrangements for erection of the 
refinery were speeded up. The refinery 
agreement between the Government of In- 
dia and the Burma-Shell group of com- 
panies was signed December 15, 1951 

Preliminaries and planning for the re- 
finery took most of 1952. Existing maps of 
the site were not sufficiently detailed, and 
arrangements were made with the Survey 
of India to prepare new maps by a combina- 
tion of air and ground survey. To establish 
the requirements for foundations, explora- 
tion of the sub-surface was carried out 

The Government of Bombay had agreed 
to acquire the site for Burmah-Shell unde: 
the normal Land Act acquisition procedure 
As a first step, the boundaries had to be 
established by government surveyors and 
recorded on the village maps used for land 
record purposes. This was done, and the 
agreement for obtaining the site was signed 
with the Collector of Bombay on January 
15, 1953. A month later, boundary pillars 
were sunk in the ground as a start in tak 
ing possession of the land 

Before construction could begin, two 
other engineering jobs had to be completed 
One was moving the Bombay Port Trust 
Railway and also the pipe lines throug), 
which were pumped practically all of the 
“white” petroleum products for Bombay 
The other was reclaiming the salt pans 
which composed a large part of the site 
It was only after the two tasks of railway 
and pipe line relocation and of salt pan 
reclamation were completed that actual 
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The catalytic cracking unit 


The feed preparation unit 
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CRUDE OfL DISTILLATION UNIT 
SIMPLIFIED FLOW SCHEME 








construction could be commenced. Mean- 
while, where possible, the site had been 
‘ leared 

Of the usual construction details—for ex- 
ample, erection of columns—little need be 
said here. However, mention should be 
made of the two monsoon seasons. During 
1954, there were 170 inches of rain, more 
than 100 inches above the average and set- 
ting a new record. With careful phasing of 
the work, so that the heavier construction 
was completed before the onset of the mon- 
soon each year, the effect of the heavy rains 
was alleviated to some extent. Nevertheless, 
progress was slowed down considerably. 

To accommodate the Burmah-Shell and 
Stanvac refineries on Trombay, facilities for 
unloading petroleum had to be greatly ex- 
panded. Accordingly, a marine terminal has 
been constructed on Butcher Island by the 
Bombay Port Trust. From off-shore jetties, 
tankers can pump crude oil through pipe 
lines on trestles to Butcher Island and 
thence by underwater pipe lines to a mani- 
fold on Trombay Island. From this manifold, 
the crude oil can be transferred to the tanks 
of either refinery. The facilities of the ma- 
rine terminal, up to and including the mani- 
fold, are operated by the Bombay Port 
Trust 

Private enterprise, on the other hand, is 
building the Bombay Terminal Power Sta- 
tion. This plant of Tata’s will be fueled by 
refinery products, and as of next year will 
furnish electric power to both refineries on 
Trombay Island. In the meantime, power is 
being supplied by other parts of the Tata 
system 

In one sense, construction of the refinery 
will never be complete, But with all units 
now in operation, what products does In- 
dia’s largest refinery make and what are the 
steps involved? From 2,000,000 tons of 
crude will be manufactured annually: 500,- 
000 tons of motor gasoline; 255,000 tons of 
kerosine; 138,000 tons of automotive gas oil; 
127,000 tons of industrial diesel oil; 667,000 
tons of fuel oil; and 150,000 tons of bitu- 
men. The following is a brief description of 
the general refinery flow: 

Crude oil for the refinery arrives in tank- 






ers which are unloaded at the newly con- 
structed Butcher Island marine terminal 
From the marine terminal, the crude oil is 
pumped through underwater pipe lines to 
the crude oil tank farm of the refinery. 

From this tank farm, the crude oil is 
charged to the distilling unit, which pro- 
duces both intermediate and finished prod- 
ucts. The straight-run gasoline and the 
kerosine are finished by chemical treat- 
ments, light and heavy gas oils are used 
as such for middle distillates, while the 
long residue is charged to the vacuum flash- 
ing unit which provides the charging stock 
for the catalytic cracking unit. 

In addition to cat cracker feed, the vac- 
uum flasher unit produces short residue, 
part of which is passed to an asphalt blow- 
ing plant, the balance being used either as 
refinery fuel or as a fuel oil component. 

The waxy distillate fed to the catalytic 
cracking unit is converted into gas, cracker 
gasoline, light and heavy catalytic gas oils 
and coke. The coke formed is consumed in 
the process. The gas and gasoline pass 
through the compression system and thence 
to the fractionating columns of the gas re- 
covery section. Part of the gas is used as 
refinery fuel, while the gasoline is charged 
to treating facilities. The light and heavy 
catalytic gas oils recovered from the cat 
cracker product fractionator are blended 
into fuel oil. 

Finished motor gasoline is prepared by 
first caustic scrubbing and sweetening the 
straight-run and cat cracked components 
and then adding inhibitor, dye, and tetra- 
ethyl lead to the actual blends. Also added 
is “I.C.A.,” as Shell's “T.C.P.” is known out- 
side the United States and Canada. The 
kerosine fraction from the crude distilling 
unit is acid treated so as to bring it up to 
specification for marketing 

Both white products and black oils are 
transferred from the refinery by pipe line 
to two near-by terminals. Sewri, located 
about four miles away, handles automotive 
gas oil, kerosine and gasoline. About three 
miles farther is Wadi Bunder. This is within 
the port area and is restricted to the han- 
dling of black oil, ie. diesel fuel and fuel 


oils. Products are also delivered from the 
refinery by means of rail tankers. 

Crude Oil Distilling Unit: The distilling 
unit was designed for an intake of 6,000 
metric tons of Kuwait crude oil per stream 
day. It consists of a primary and a sec- 
ondary column, a stabilizer, and three strip- 
pers. 

Crude oil is pumped from storage through 
several heat exchangers, then partially 
vaporized in a furnace, and charged to the 
primary column. Unstabilized gasoline is 
taken overhead, condensed and fed to the 
stabilizer. The column produces 9.0 psi RVP 
gasoline as a bottom product, the light hy- 
drocarbons comprising the top product be- 
ing routed to the refinery gas system. The 
stabilized straight-run gasoline is caustic- 
treated prior to being sweetened. Light 
kerosine is withdrawn as a side-stream 
from the primary column and stripped in 
the kerosine stripper. 

The primary column bottom product is 
further heated and then charged to the 
secondary column, which operates at 300 
mm Hg absolute pressure. In addition, 
stripping steam is injected. The over-head 
vapors pass to the vacuum system and are 
condensed, the water being drained and the 
hydrocarbon phase transferred to the kero- 
sine stripper of the primary column. Heavy 
kerosine is withdrawn directly as a side- 
stream from the secondary column. Light 
and heavy gas oils are similarly withdrawn 
and are stripped in separate strippers. 

The light and heavy kerosine streams are 
run down together to intermediate storage, 
prior to being charged to the kerosine acid 
treater. 

The light and heavy gas oils are cooled 
and sent to storage, before being blended 
into middle distillates for sales. 

The long residue from the bottom of the 
secondary column, after heat exchange with 
the crude oil, is either fed hot to the vacuum 
flashing unit or is cooled and transferred 
to storage 

Cat Cracker Feed Preparation Unit 
Vacuum flashing is used for the preparation 
of cat cracker feedstock from long residue. 
The design of the unit is essentially the 
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BP BUILDS AT ADEN 


To meer the growing demand for oil, | refinery has been erected on the desert 


BP brings new activity to some of the waste of Litthke Aden. This refinery is 
world’s remotest areas. capable of handling one hundred thousand 


In twenty-one months, a great new oil barrels of oil each day. 


The BP Shield is the symbol of the world-wide organisation of 


The British Petroleum Company Limited 
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same as that used in certain of the Euro- 
pean refineries of the Royal Dutch/Shell 
Group 

Normally, long residue is charged hot 
from the crude oil distilling unit. The feed 
pumps of the feed preparation unit circu- 
late this material first through internal 
vapor-to-feed exchangers, then through 
bottoms-to-feed exchangers, and finally 
through a heater and into the bottom of the 
flash tower, Here the pressure is 40-60 mm 
Hy absolute, and the resulting flash vapor- 
ization produces the primary separation be- 
tween distillate and short residue 

The vaporized distillate passes upward 
through demisters, which reduce the en- 
trainment of asphaltenes and metal contam- 
inants in the cat cracker feed. The residual 
material removed by the demisters is re- 
cycled to the feed line. Part is cooled and 
recycled to the entrainment removal plate, 
where its washing action minimizes coke 
deposition 

Vapor leaving the demisters continues 
upward, past a top deck, through the flash 
tower and then downward over the internal 
vapor-to-feed exchangers. The condensate 
formed is withdrawn to the distillate accu- 
mulator. Vapor leaving the exchangers 
then passes over internal water-cooled con- 
densers. The condensate so produced is also 
transferred to the distillate accumulator. 
This vessel also receives the liquid which 
condenses on both the tower walls above 
the top deck and the shell enclosing the 
internal exchangers and condensers. 

Uneondensed vapor from the flash tower 
is sent to a condensing tower, where part 
of the vapor is condensed by contact with 
cooled condensate refluxed through the 
tower. This material is injected into the 
distillate from the accumulator, and the 
combined stream either goes hot to the cat 
cracker or is cooled before being trans- 
ferred to storage 

From the top of the condensing tower, 
the remaining uncondensed vapor is with- 
drawn at 20 mm Hg absolute pressure by 
a three-stage set of steam ejectors, Un- 
condensable gases are burned, and the con- 
densate is routed to the oil catchers. 


Short residue from the bottom of the 
flash tower is pumped, first through the 
bottoms-to-feed exchangers, then through 
steam generators, and finally either to the 
asphalt blowing unit, refinery fuel or to 
storage preliminary to being blended into 
fuel oil, 

Catalytic Cracking Unit and Gastail: Vi- 
tal to the over-all operation of the refinery 
is the catalytic cracking unit. The primary 
function of the catalytic cracker is to pro- 
duce motor gasoline of high quality, es- 
sentially from long residue. When process- 
ing Middle East crude oils, the blend of 
light and heavy catalytic cracked gas oils 
with short residue from the feed preparator 
has practically the same viscosity, and al- 
most as low a sulfur content, as the long 
residue. Thus, the heavy fuel oil “pool” is 
nearly unchanged in these respects, while 
undergoing a reduction in quantity through 
catalytic conversion of part of the residue 
to gas, gasoline and coke. 

The Bombay catalytic cracker is of the 
heat-balanced type and has a rated fresh 
feed capacity of 1,825 metric tons of flashed 
distillate per stream day. Although using 
the well-known fluid bed process, the unit 
embodiés a number of design features for 
efficient operations, reduced capital outlay 
and decreased maintenance 

The reactor and regenerator are placed 
at low elevation, with an external stripper 
vessel located above, and supported by, the 
reactor. This arrangement reduces the cost 
of the structure, since the stripper is con- 
siderably smaller than the other two ves- 
sels. Further, only one riser is required; 
this carries spent catalyst from the reactor 
to the stripper and provides efficient dis- 
persed phase stripping, with steam serving 
as both transport and stripping medium 

The slide valves were designed for low 
pressure drop; this reduces erosion and al- 
lows reduction in the over-all height of the 
unit to 115 feet. 

By using swaged vessels and by designing 
for a relatively high pressure in the reactor 
(18 psig) and regenerator (20 psig), a 
larger height’ diameter ratio is provided for 
the dense beds, and low linear velocities 


are obtained above the beds. The large: 
height/diameter ratio improves the con- 
tacting efficiency between vapor and cata- 
lyst in the dense beds, while the low linear 
velocities reduce the catalyst loading of the 
cyclones. 

At Bombay, the normal cat cracker feed 
is mainly hot product from the feed prepa- 
ration unit, to which is added cold feed 
from storage for temperature control. 
Upon contact with hot, regenerated catalyst, 
the feed is vaporized. It then enters the re- 
actor. Catalyst to be regenerated is trans- 
ferred first to the stripper for removal of 
absorbed and entrained hydrocarbons. The 
stripped catalyst is then regenerated by 
burning off the coke. It is the heat from this 
combustion which supplies both the heat of 
reaction and the latent and sensible heat 
requirements for the process, including 
product fractionation. Still in the vapor 
state, the reaction products leave the re- 
actor and together with the vapor from the 
external stripper, pass to the product frac- 
tionator. 

The small amount of catalyst leaving the 
reactor and stripper cyclones with the va- 
por is concentrated by the fractionator in 
the slurry oil. Most of this stream is re- 
cycled to the reactor, after being used as a 
heat transfer medium, and the remainder 
goes to storage, where the residual catalyst 
settles out. Light and heavy cracked gas 
oils are withdrawn as sidestreams and 
stripped separately. These products are 
then transferred to storage, pending blend- 
ing into fuel oil. 

Gas and unstabilized gasoline are taken 
overhead on the 
through condensers, and collected in the 


fractionator, passed 
overhead accumulator. Wash water is in- 
jected into the vapor line ahead of the con- 
denser. This water and condensed steam are 
withdrawn from the accumulator as “sour 
water” and transferred to storage before 
disposal. The hydrocarbon liquid and vapor 
are transferred to the compression system 
Here two-stage reciprocating compressors, 
driven by gas engines, take suction on the 
vapor. To the vapor from the first stage is 
added the liquid from the fractionator ac- 
cumulator. Wash water is injected and the 
entire stream passes through condensers 
to the second-stage dry drum, where “sour 
water” is drained and transferred to stor- 
age. “Sponged” vapor enters the second 
stage of the compressor and the equilibrium 
liquid is discharged from a pump to the gas 
recovery system. 

Vapor from the second stage is also 
transferred to the gas recovery system. It 
is cooled and charged, as is the liquid, to a 
rectifying absorber. This column is reboiled 
and uses stabilized gasoline as lean ab- 
sorber oil and light cracked gas oil as lean 
sponge oil, the “rich” sponge oil being re- 
turned to the product fractionator. Recov- 
ered in the absorber bottom product are 
98-99 percent of the C, fraction and up to 
95 percent of the C, fraction in the feed 
The dry gas from the top of the absorber 
is burned as refinery fuel, and the bottom 
product is charged to the debutanizer. 
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PRECISION 


PUMPS 


FOR 
OIL REFINERY 





Laboratory, Pilot & Production Plants 


PRECISION PUMPS are instruments produced to meet the most exacting 
requirements of the chemist and engineer in the CHEMICAL—OIL REFINING 

-WATER TREATMENT TEXTILE—PLASTICS and DYESTUFF 
INDUSTRIES, ETC., in a range of sizes to meet the needs of LABORATORY, 
PILOT and PRODUCTION PLANTS and in MATERIALS to resist the 


chemical corrosion of the liquids or gases to be handled 


DIAPHRAGM PUMPS single units are made in a range of standard 
sizes covering capacities of from | to 1,000 gals. per hour at normal pressures 
These pumps are made also as multiple units 

HYDRAULICALLY operated diaphragm pumps are supplied for pressures 
up to 1,500 Ib. per square inch 

DIAPHRAGM PUMPS for circulating GASES at moderate differentials are 
constructed for pressures up to 1,000 Ib. per square inch, and in single, double 
and treble stage units for dealing with rare gases under high vacuum and delivering 


under pressure to gas analysis equipment 


PLUNGER PUMPS as single units with ra diameters of fron n. dia 
g 


to 4-in. dia. and capacities of from 5 mi. to 500 gallons per hour and pressures uy 
to 20,000 Ib. per square inch 

DUPLEX and TREBLE ram units of similar ram sizes are buile with « pacitie 

of 1,400 and 2,100 gallons per hour and with reduced capacities against pressures 
up to 20,000 Ib. per square inch 


PUMPS are available in a wide range of chemical-resistant materials and include 


various grades of stainless steel, monel metal, bronze, aluminium, glass-lined cast 
iron, ceramics, ebonite, Perspex, polythene, et Diaphragms are supplied ir 


many resistant nm aterials, including s one rubbers and polytetr sfluoroethylene 


CAPACITY CONTROL of extreme accuracy is maintained by E.C[ 


patented micro-variable control capable of operation manually, mechanically or 


automatically. Re-setting for capacity within | per cent 


MULTIPLE pump sets of up to eight pumps, driven by one motor for 


complete process, each pump fitted with independent capacity control and the 
volume of the mixture can be varied whilst maintair ng the blend by the use fa 


variable-speed motor which can be automatically controlled if required 
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Present operation of this column is stabiliz- 
ing the cracked gasoline, although it can be 
operated for complete debutanization. Pro- 
pane-propylene and excess butane-butyl- 
ene are taken overhead and routed to the 
refinery gas system. Part of the stabilized 
cracked gasoline is recycled as lean ab- 
sorber oil, and the net production is with- 
drawn for treating. 

Asphalt Blowing Unit: The asphalt blow- 
ing unit produces several grades of semi- 
blown asphalt as required by the Indian 
market. Short residue, the bottom product 
from the feed preparation unit for the cat 
cracker, is normally charged hot. Alterna- 
tively, it can be charged “cold” (265°F) 
from storage 

Hot feed is further heated by exchange 
with the product and is then pumped to the 
blowing column. Here it is blown with the 
required amount of air, which is supplied 
via a receiver from an air compressor in 
the plot. For maximum heat recovery, the 
blown product is routed first through a 
steam superheater, then the feed ex- 
changer, and finally to a waste heat boiler. 

With cold feed, neither the steam super- 
heater nor the waste heat boiler is used. 
Instead, after the product exchanger the 
feed goes through a furnace before entering 
the blowing column. All of the heat in the 
blown product is used to heat the cold feed. 

In either case, steam is injected into the 
top of the column to keep the temperature 
of the gases lower than the reaction tem- 
perature and thus prevent after-burning. 
The reaction temperature is of course 
higher than the feed temperature, because 
of the heat released by the oxidation of the 
asphalt 

The gases leaving the top of the blowing 
column are subjected to stepwise cooling. 
As a result, blown distillate, oily condensate 
and non-condensable gases are produced as 
separate streams, The blown distillate is 
routed to storage, the oily condensate to 
the refinery oil catchers, and the non-con- 
densable gases (because of their obnoxious 
odor) to a furnace. 

The blown asphalt is transferred to stor- 
age. 

Gasoline Treating: Before being sweet- 
ened, the catalytically cracked and straight- 
run gasolines are scrubbed with caustic 
soda, In addition to possible traces of H.S, 
the catalytically cracked gasoline contains 
so-called “acid-oils,” i.e. thiophenols and 
alkylphenols. The thiophenols (arylmer- 
captans) are readily removed, but satisfac- 
tory reduction in the alkylphenol content 
requires more severe conditions. Thus, 
two-stage countercurrent treatment with 
caustic soda has been provided at Bombay. 
This removes any H,S present and part of 
the lower molecular weight alkylmercap- 
tans 


Following the two mixer-settler stages, 
the catalytically cracked gasoline is sweet- 
ened by the injection of air and inhibitor. 
In case there is not enough carry-over of 
caustic for rapid air-inhibitor sweetening, 
additional caustic soda can be injected by 
a special pump. 


Because only compounds of fairly high 
acidity have to be removed from the 
straight-run gasoline, just one mixer- 
settler stage for scrubbing with caustic soda 
was installed. This is sufficient to remove 
possible traces of H,S and also to extract 
some low molecular weight mercaptans. 

Air-inhibitor sweetening not being ap- 
plicable to olefin-free fractions, another 
type of sweetening process had to be 
chosen for the straight-run gasoline. In 
preference to either doctor treating or a 
mercaptan extraction process, air-solutizer 
sweetening was selected. This mercaptain 
conversion process was developed by the 
Royal Dutch/Shell Group and is essentially 
a modification of the well-known solutizer 
process for mercaptan removal, 

The single-stage treatment of straight- 
run gasoline with caustic soda removes cer- 
tain potential contaminants of the solutizer 
solution. However, to avoid contamination 
with sodium, carry-over of caustic soda 
must be minimized. 

For this purpose, a coalescer was in- 
stalled ahead of the equipment used for 
the sweetening proper. The latter consists 
of one mixer-settler stage, with the mixing 
facilities arranged to provide the proper 
combination of mixing intensity and con- 
tact time. After the settler, there is a co- 
alescer to complete removal of the solutizer 
solution 

Also included in the air-solutizer treater 
are reconcentration facilities for periodic 
removal of water from the solutizer solu- 
tion. This, plus make-up of the other con- 
stituents, maintains the required inventory 
and optimum composition of the solutizer 
solution. 

Kerosine Acid Treater: For supplying a 
product meeting the specifications for dual 
purpose kerosine, acid treatment of the 
straight-run kerosine fractions is required. 
The acid treater is equipped with three 
mixer-settler stages, in which the kerosine 
is contacted with sulfuric acid in counter- 
current flow. The acid contacting stages are 
followed by an acid coalescer, one mixer- 
settler stage for neutralization with caustic 
soda, and a mixer-coalescer for water- 
washing the product. 

By maintaining the proper conditions 
during acid treating, a doctor negative 
product is obtained, while substantial de- 
sulfurization takes place with compara- 
tively little acid consumption. 

Spent caustic and wash water are dis- 
charged to the refinery oil catchers via a 
neutralization pit, to which all vessel drains 
are connected. The acid sludge is routed 
partly to the waste disposal system and 
partly to an acid sludge storage tank. 

Water Disposal: To eliminate any dele- 
terious or nuisance effects of spent chemi- 
cals, a waste disposal plant was built. This 
plant handles the following streams: 

(a) “Sour” water from various water- 
washing stages in the catalytic cracker. 

(b) Spent caustic soda from treatment of 
catalytically cracked gasoline. 

(c) Spent caustic soda from treatment of 
straight-run gasoline. 


(d) Sulfuric acid sludge from treatment 
of kerosine. 

The spent caustic soda from treatment of 
catalytically cracked gasoline is neutralized 
batchwise. After dilution with an equal vol- 
ume of water (see later), the spent caustic 
is gradually neutralized by a stream of acid 
sludge from kerosine treating. The gases 
evolved are removed by a purge stream of 
fuel gas, to be burned in a waste products 
furnace. Neutralization results in the for- 
mation of two layers. The oily top layer is 
burned, and the aqueous bottom layer is 
transferred to a homogenizing tank. 

Into this same tank are delivered the 
“sour” water from the catalytic cracker and 
the spent caustic soda from treatment of 
straight-run gasoline. The homogenized 
contents of the tank then undergo continu- 
ous neutralization with acid sludge (from 
kerosine treating) and subsequent strip- 
ping with steam and fuel-gas. The neu- 
tralized and stripped water, bottom product 
from the stripper, is discharged to the re- 
finery oil catchers. It is part of this water 
which is used for the batchwise dilution of 
spent caustic soda from treating catalyti- 
cally cracked gasoline. The top product 
from the stripper passes through a conden- 
ser for removal of part of the steam and is 
then burned either in the boiler house or 
in the waste product furnace. 

Acid sludge not required for neutraliza- 
tion is neither sold or burned. The portion 
to be burned is enriched with fuel oil, 
homogenized and atomized with steam in a 
special nozzle in the waste products fur- 
nace. 

Utilities, Tankage and Amenities: Besides 
the process units described above, other 
facilities are necessary for operation of the 
refinery. Reference has already been made 
to the Butcher Island marine terminal and 
the Trombay terminal power station. In ad- 
dition, the municipality of Bombay supplies 
fresh water to the refinery. 

Other utilities are supplied by the re- 
finery itself. Three boilers, each with a 
normal capacity of 30 metric tons per hour, 
furnish steam at 256 psig and 707°F. Cool- 
ing water is taken from the harbor and 
pumped to a suction basin for the pumps 
which actually supply the refinery. The 
cooling water is used on a once-through 
basis, being discharged back to the harbor 
at some distance from the intake. 

Tankage is provided for crude oil and for 
both intermediate and finished products. In 
addition to the conventional equipment for 
adding dye, inhibitor, and tetraethy] lead to 
the finished motor gasoline, there are fa- 
cilities for injecting “I.C.A.” 

The analytical facilities necessary to con- 
trol product quality and guide plant opera- 
tions are housed in a laboratory of modern 
design. The administrative building is also 
of contemporary architecture, with func- 
tional provisions for the climate. In similar 
style are the medical center and canteen. 
There also are staff housing and a housing 
colony. The laying of the foundation stone 
for the latter was performed by the Prime 
Minister of India, Mr. Jawaharlal Nehru 
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Spence type A active alumina is a 
powerful dehydration catalyst and 

is also an excellent activating carrier 
for a wide range of mixed catalysts. 
Spence catalysts are hard, porous and 
active, and can be prepared, in 
either pellet or granular forms, to 
customers’ individual research or 


production requirements. 
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By J. L. Porter 


John Lawrence Porter started as a chem- 
ist for British American Oil Co. Ltd 


Montreal and Toronto and was then ap- 


m 


pointed refinery chemist at Moose Jaw, 
Calgary and Toronto. He became assistant 
superintendent at the Moose Jaw refinery 
and then worked for a while on special 
assignment dealing with the prevention of 
In 


1948 he was appointed engineer at head 


pollution at the Clarkson refinery 


office, and in 1952 head of the process en- 
gineering division, manufacturing depart- 
ment, He has done extensive project work, 
pollution and 


process engineering and 


loss assignments in the engineering field 





cracking unit at 


Ltd 






oe INCREASING demand for higher octane 
gasolines to meet the requirements of 


late model automobiles had 


led to large 


capital expenditures by the Canadian pe- 


troleum industry. One of the most ambitious 


programs of refinery construction to fur- 


ther the manufacture of improved quality 


products is currently being implemented by 


The British American Oil Co 
1954, at the Clarkson, Ontario 


In June 


Ltd 


refinery, British American placed on stream 


the fourth catalytic cracker the company 
has built since 1946. The Clarkson unit was 
a Model B Orthoflow fluid catalytic cracker, 


the first of 


its kind 


Canada. British 


American has pioneered in the use of Or- 


thoflow fluid cat crackers 


in Canada—the 


Model A Orthoflow built at the Edmonton 
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REFINERY CONSTRUCTION PROGRAM 


refinery in 1951 was the first of its type in 
the world. Both these units were engineered 
and constructed by the Canadian Kellogg 
Co. Ltd. 

The Model B Orthoflow is one of two 
versions of Kellogg’s exclusive fluid designs 
for catalytic crackers. Both designs involve 
stacked vessel construction with straight- 
line catalyst flow. The principal difference 
between them is the position of the regen- 
erator which, in the Model A, is below the 
reactor and in the Model B above it. One 
advantage obtained with the latter design 
is reduction in air pressure at which the 
regenerator operates. Another is a decrease 
in the size of the reactor and of the frac- 
tionator—a result of the higher operating 


pressure of the reactor. Also, the gas com- 


pressor suction pressure is higher and an 


additional power saving results 

The new fluid catalytic cracking unit, to- 
gether with its accompanying gas recovery 
catalytic polymerization 


and equipment, 


has been designed to process 11,610 b/sd 


of mixed gas oils from the topping and 
vacuum units which are run on a mixture 
of Western Mid-Continent 
U. S. crudes. The products obtained from 
the fluid cracking unit are a 400° F 


point, 7.52 


Canadian and 
end 
rvp debutanized gasoline, light 
gas oil, decanted oil, catalytic polyme r feed 
and fuel gas 

Fresh gas 
oil charge stock is introduced to the unit 


Catalytic Cracking Section 


from storage. The fresh feed, preheated by 


exchange with top reflux from the frac 


The Model B Orthoflo 


unit at ¢ rk ae the f torte, type (Canada 
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British American's catalytic reforming unit at Calgary. 


tionation section and then in a feed pre- 
heater furnace, together with recycle gas 
oil from the fractionator hot catalyst bear- 
ing slurry oll from the fractionator settler, 
flows to the Orthoflow converter where the 
cracking reaction and the catalyst regenera- 
tion take place. This Orthoflow converter 
contains reaction, catalyst stripping, re- 
feneration and catalyst circulation facilities 

Powdered natural catalyst is maintained 
in fluidized beds in the reactor, stripper 
and regenerator by upflowing vapors and 
is cireulated from one section to another 
by maintaining different catalyst densities 
in the catalyst circulation lines to and from 
the regenerator 

The upper section of the Orthoflow con- 
verter is the catalyst regenerator, in which 
coke deposited on the catalyst during 
cracking is removed by burning. The heat 
liberated by the combustion of this coke 
raises the temperature of the catalyst in 
the regeneration zone, Regenerated catalyst 
is withdrawn from the regenerator bed 
through a standpipe and plug valve and is 
contacted with oil feed and a small amount 
of steam in the bottom of the reactor. At 
this point heat from the catalyst serves to 
completely vaporize the oil feed and to 
raise its temperature to that required for 
the cracking reaction 

The reaction section of the Orthoflow 
tower is located directly below the regen- 
erator. The fluidized catalyst bed depth is 
controlled at the level necessary to provide 


the contact time with the oil vapor required 
to obtain the desired conversion. Above the 


fluidized bed there is a disengaging space 


for separation of the powdered catalyst 
from the cracked vapors. The vapors then 
pass out of the reactor through cyclones 
which recover the catalyst which has been 
carried through the disengaging space 

The spent catalyst is withdrawn from 
the reactor bed to the stripper which is 
contained in the lower portion of the tower 
within the reactor. The entrained hydro- 
carbons are stripped with steam from the 
spent catalyst and the steam and stripped 
vapors are vented through the open top of 
the stripper section into the disengaging 
space above the reactor bed 

The stripped spent catalyst flows from 
the bottom of the stripper through a plug 
valve and into the spent catalyst carrie: 
line which, like the regenerated catalyst 
standpipe, is a straight line located within 
the Orthoflow vessel. Sufficient air is intro- 
duced through the hollow stem of the plug 
valve to convey the catalyst upward into 
the regenerator below the distribution grid 

Air for combustion of coke laid down on 
the catalyst during the reaction period is 
supplied by a motor-driven blower, and 
except for the amount used to lift the spent 
catalyst, is delivered to the regenerator 
through a distribution grid ring. The flue 
gas from coke combustion passes upward 
through the disengaging zone for separation 
of gas and catalyst and then through cy- 








clones to the flue gas boiler where waste 
heat is recovered in the form of steam. 
From the boiler the flue gas is vented to 
atmosphere through a stack. An air heater 
which is an integral part of the air inlet line 
is used during startup periods to supply 
the heat necessary to raise the regenerator 
bed temperature to the level required to 
start combustion of fuel oil in the regenera- 
tor bed, after which the burning of oil 
raises the bed temperature to its normal 
operating level 

The rate of catalyst circulation through 
the system is controlled by the regenerated 
catalyst plug valve which is regulated to 
transfer to the reaction zone the amount 
of hot catalyst necessary to maintain the 
desired reaction temperature. The spent 
catalyst plug valve returns the catalyst to 
the regenerator at the rate required to 
maintain reactor catalyst holdup 

Two drums are provided for the storage 
of catalyst. One catalyst drum is large 
enough to hold the operating catalyst in- 
ventory. The other drum is large enough to 
hold two carloads of fresh catalyst. Fresh 
catalyst is unloaded from cars by using a 
steam jet ejector to partially evacuate the 
fresh catalyst drum. Air flowing through 
the unloading piping from the car into the 
evacuated drum carries the catalyst with it 
as a fluid. 

Dry air for aeration, air-motor-operated 
valves, instruments and instrument bleeds 
is supplied by the central air system 
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CHARTING A COURSE 
FOR THE FUTURE 


Like the rugged seafarers of an earlier 

century, modern industrial organizations are 
continually faced with the problems of charting 
a course which will ensure their future success 


And when the designated route requires the 
expansion or modernization of their processing 
facilities, these organizations must be 

certain that the construction firm selected for 
the job will be one with an outstanding 


record of past a hievements. 


Throughout the world, Procon has shown its 
ability to handle any process construction work 
efficiently and economically. With such a 
record, Procon has enabled its many clients to enjoy 


the benefits of rapid on-stream operations. 


Discuss your next process construction job with a 
Procon engineer. You'll find him ready to 


assist you in planning your course for the futurs 
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Fractionation and Gas Recovery Section: 
Cracked vapors, and 
inert gas which entered the reactor with 


hydrocarbon steam 
the regenerated catalyst flow from the re- 
actor to the base of the fractionator tower. 
Here the vapors are cooled and washed free 
of catalyst in the serubbing section. Suffi- 
cient cooling is done by the circulation of 
slurry reflux over baffles and by down-flow 
from the tray above to desuperheat the 
entering the 
Heat re- 


material and to condense 


slurry recycle and decanted oil 








TABLE | 


Typical Catformer Operating Conditions, Yields 


and Product Analyses 


Throuvghovt—72000 b/sd 
Space Velocity——3.0 (pounds per hour naphtha 


per ib. catalyst) 


Reactor Pressure—700 psig on the middle re- 


actor 


Reactor iniet Temperature—900 F 


Recycle Rate——10 mols 


recycle gas 


per mo 











washed, sand filtered and sent to storage. 

Reflux for the top of the tower is ob- 
tained by pumping liquid from the second 
tray in the fractionator through heat ex- 
changers and back to the top tray of the 
tower. Heat is removed from this stream by 
exchange with fresh feed, exchange with 
the recovery unit debutanizer feed, reboil- 
ing the absorber stripper, and finally by a 
water cooler. 

The overhead vapors off the tower are 
partially condensed, the liquid being sent 




















moved from the tower by the slurry reflux naphihe to the absorber-stripper tower and the 
is used for reboiling the gas recovery lean vapors to the compressor dry drum. The 
1 still reer j | | ll feed Anticipated To 65 F-1 Clear ann te the dr ; ens i by Lane 
ou still, preheating the lean oil sti eec Yields Debut. Reformate gas trom the rum is compressed Dy means 
and the generation of steam in the slurry Vol. % WI. % of a motor-driven centrifugal compressor, 
boiler Hydrogen 11 then partially condensed and sent to the 
The tray between the top of the scrubbing Methane 18 absorber-stripper feed settler. The vapor 
section and the heavy gas oil drawoff Sli hs and liquid from the settler are fed to the 
ection anc le heavy gas Oll Grawoll pan Propane 3.1 an iqul rom tne sé er are ted to the 
removes any entrained slurry reflux or Butane 9.7 — absorber-stripper. Connections have been 
catalyst that may have been carried up Debut. Reformate 66.5 — made to this line so that an extraneous 
from the baffles below. Above this tray is liquid stream from the topping unit, stabi- 
: Product Debut. , es : Es ; - —* 
. total drawoff pan which collects the heavy Anelyses Feed Saieemeate izer and an extraneous’ vapor-liquid 
gas oil which in turn is used as reflux for API Gravity 56.2 496 thermal unit stabilizer stream can also be 
the tower and as recycle to the reactor. RvP 3.9 5.1 fed to this absorber stripper. 
, Wt. % Sulfur 0.1 001 é 
Heat is removed from the reflux stream in Heavy naphtha from the bottom of a 
the intermediate reflux boiler with steam ASTM Dist lean oil still is used as sponge oil to recover 
production and by reboiling the catalytic ~f ad + propane and heavier hydrocarbons which 
polymerization unit depropanizer and de- 50 260 235 escape from the absorber-stripper. Tail 
butanizer 90 360 332 gas from the secondary absorber overhead 
A stream of light gas oil product and ver 408 432 flows into the refinery fuel system. Bottoms 
gland oil is drawn from the tenth tray Research Oct. Clear 53.4 85.0 from the absorber-stripper are pumped 
of the fractionator through the light gas r 3.6 cc TEL 70.8 95.8 through heat exchange to the lean oil still. 
oll stripper. The stripped gas oil is caustic (Continued on page 118) 
Flow diagram of the catalytic reformer at the Calgary refinery 
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POLYRAD 
STOPS THIS 





LOST EQUIPMENT — Croe ection iew of a condenser bundle 
knocked out of ervice t ri ive ittach in rad can help 


preve nt such loss, 





LOST TIME—This fouled condenser bundle also cost money to clean. Polyrad’s detergent actior 


prevents the formation of organic and inorganic deposits, permite their 1 

There’s no longer any reason for frequently transler, reduces metal lo md cut lown tome tor 
¥,| cleaning or replacing corroded condenser bundle maintenance, Fouling is prevented | VPolyrad le 

Now, through Polyrad’s chemical control of foul tergent action, which looser om sullwte nd other 
ing and corrosion, this common cause of increased scales to permit their removal in the fluid strean 
operating costs can be eliminated, Polyrad is readily available from stocks maintained 

A filming amine inhibitor, Polyrad forms a protective throughout the nation. A Hercules technical represent 

molecular shield that controls the corrosive action of ative will be glad to help you evaluate what Polyrad 
organic and inorganic acids. Throughout the refinery, can do for you under your specific operating condition 
Polyrad helps maintain throughput, increases heat For additional data, write Hercule 


Naval Stores Department fv) 
HERCULES POWDER COMPANY P() LY R A [} 


933 Market St., Wilmington 99, Del 
FILMING AMINE INHIBITOR 
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(Continued from page 116) 


The lean oil still is 


and a heavy naphtha bottom 


operated to produce a 250°F 
enad point gasoline and ligh 


ter material overhead, 
stream. The net heavy 


gasoline product is given a two-stage caustic wash, 


followed by a water wash. The overhead material is 


pumped to the debutanizer 


The bottoms from the 


dehutanizer is the light gasoline line product which, 
when caustic and water washed and combined with 
the treated- heavy gasoline, gives the total 75# rvp, 
400 F end point gasoline product, The overhead 
product from the debutanizer is pumped through 
the Girbotol unit for removal of hydrogen sulfide 
and then to the catalytic polymerization unit 


Catalytic Polymerization lt 


init: The catalytic poly- 


merization unit is a UOP reactor type using a phos- 
phoric acid catalyst and designed to yield 1,260 b/sd 


cat poly gasoline, This uni 


12/21 MODEL 





FOR 
NARROW TRENCHES 


t consists of a depro- 


panizer, debutanizer and two sets of reactors con- 
nected in parallel, each set containing two reactors 
in series 

In normal operation, the preheated feed consist- 
ing of total Cw and Cw is pumped to the reactor 
system at 1,000 psig and 445°F. The hydrocarbon 
enters the top of first reactor in each set, passes 
downflow through the tubes and out the bottom 
to the top of the second reactor of that set. The 
effluent from the second reactor is heat exchanged 
against the cold feed and then passed through a 
back pressure control valve to the effluent cooler for 
cooling as feed to the depropanizer. The overhead 
from this tower in excess of required reflux is 
cooled and dried and marketed as LPGas. Butane 
and polymer gasoline are taken as bottoms from 
the depropanizer and fed to the debutanizer, where 
the required vapor pressure on the poly gasoline 
is obtained. The overhead C.s are used for blending 
with gasoline for vapor pressure correction 


















ALLEN “7, TRENCHERS 


World-renowned, all-British ALLEN plant is recognised 
as the finest obtainable. For hard work, long life, free- 
dom from breakdown and economical maintenance, it 
has no equal anywhere. 


The Model 12/21 trencher will cut clean, 
fast trenches 13 to 21 inches wide 


down to 6 ft. deep. 


The Model 16/60 trencher 
will cut clean, fast 
trenches up to 5 ft. 


wide down to 
14 ft. 
deep. 


Ilustrated catalogues 
sent on request. 


16/60 MOD 


ror wider 


JOHN ALLEN & SONS ( oxrorvo) LTD. COWLEY 


€ 
TRENCHES 
















OXFORD ENGLAND 










An alternate operation is to use the depropanizer 
as a feed splitter. In this case the feed is separated 
into an overhead C, fraction for LPGas and a C, 
fraction which is charged to the reactors. The re- 
actor effluent in this operation is cooled and charged 
directly into the debutanizer. 

Anticipated yields when cracking a 24.7° API gas 
oil blend, using natural catalyst, 70 percent conver- 
sion, a 15 TPR and a reactor bed temperature of 
900° F are shown below 


b/sd Vol. % 
Fresh Feed 11,610 100.0 
Combined Gasoline 6,324 545 
Lt. Gas Oil 2,903 25.0 
Decanted Oil 581 5.0 
Cat. Poly Feed 1,167 10.1 
Dry Gas (F.0.E.) 864 74 
Coke (#/Hr.) 3,500 


An interesting innovation for B-A is the use of 
induction type electric motor drives on the air 
blower and gas compressor. Both electric motors 
were manufactured in Canada by Canadian Gen- 
eral Electric. The 4,000 hp motor on the air blower 
is a three phase, 4,000 volt, 60 cycle squirrel cage 
induction type motor, with a force-ventilated en- 
closure, and is the largest motor of its type ever 
built in Canada by Canadian General Electric. A 
turbine driven fan ventilates the motor windings. 
The blower, a three stage centrifugal machine 
manufactured by DeLaval Inc., is equipped with 
a 3.1 to 10 speed increaser, with a motor speed of 
1,200 rpm. The 1,500 hp electric motor for the gas 
compressor is also a three phase 4,000 volt, 60 cycle, 
squirrel cage induction motor with a _ force- 
ventilated enclosure 

Each motor has its own separate ventilating 
system. Uncontaminated air is drawn from a point 
about 20 feet above ground level by a steam turbine 
driven fan and forced through the motor casing and 
windings. This ventilating air performs the dual 
purpose of cooling the motor and pressurizing the 
motor casing, thus preventing the entrance of com- 
bustible vapors 

Each motor has six resistance temperature de- 
tector coils embedded in its windings. These six 
points connect to a strip chart temperature recorder 
located on the main board in the control room, 
which continuously records all six temperatures 
These temperature points are also tied into the 
alarm systems in the control room and the com- 
pressor room. Abnormal temperatures sound a 
howler in each location and actuate red alarm lights 
In the case of the 4,500 hp motor, the sixth tem- 
perature detector coil connects to a temperature 
relay in the motor starter. This relay will shut 
down the motor in the event of dangerously high 
temperature and will not allow it to be restarted 
for a period of about 20 minutes, thus giving it 
time to cool down. 

Ventilating air pressure is interlocked with the 
motor starters in such a way that the motors 
cannot be started until air pressure has been 
established in the ducts; the motors are also tripped 
off the line in the event of air pressure falling 
below a preset value. 

The motor starting equipment is C.G.E. “Magna- 
blast” air break type, and is located in a building 
some 300 feet from the motors in an area classified 
as non-hazardous. 

The 1,500 hp motor is started across the line. The 
4,500 hp motor is controlled by a reactor type of 
starter which provides one step of reduced voltage 
The motor starters are interlocked in order that the 
motors cannot be started simultaneously. 

The motors are protected by the following relays 

4,500 hp: instantaneous overcurrent relays; dif- 
ferential relays; phase unbalance relays; tempera- 
ture relay actuated by RTD embedded in motor 
windings; and time delay undervoltage relay. 

1500 hp instantaneous overcurrent relays; 
thermal overload relays; phase unbalance relays; 
and time delay undervoltage relay. 

The switchhouse which houses the starters also 
contains two banks of capacitors which are con- 
nected to or disconnected from the 4,160 volt bus 
as the 4,500 hp motor is started or stopped. This 
switching is accomplished by a separate circuit 
breaker controlled by auxiliary contacts in the 
motor starter. 

In order to insure continuity of service to this 
important electric drive, two incoming power lines 
have been provided for the refinery main sub 


(Continued on page 120) 
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Mr. Design Engineer 


Mr. Purchasing Director 





Mr. Plant Superintendent 


BROWN FINTUBE DESIGN PROTECTS YOU AGAINST 


YOUR 


@ If it hasn't happened to you yet,—it will. Beware/ 

Some day the company is going to decide to 
make a new product at your plant. The “market 
analysis and research” department will assure you 
the maximum requirement is so many thousand 
gallons a week. You'll design the plant. . . buy the 
equipment... get on stream ... and then two or 
three months later — BOOM/ 

The market analysis boys “played it safe”. Now 
— based on “newly available statistics’ — they need 
20% to 30% more output than the plant you just 
finished can possibly produce. 


If you equipped that plant with “bundle” type 
exchangers you are going to have to wait, while 
you design — and fabricate — and install all new 
units. And, what are you going to do with the ex- 
changers you just bought? Throw them away after 
only two or three months use? 

If you had used Brown Fintube Heat Exchanger 
Sections in that plant you would need only to add 
a few sections or change the series-parallel mani- 












ba , 
BROWN FinTuBE 


te! (Pemree PRODUC IS 


ceupational Hazard 


folding. You would be running on the new duty, 
or even an entirely different product 
few days — with a minimum of new equipment — 
and nothing to throw away. 


in just a 


That's what we call “flexibility”. You can 
change from one duty to another any time you 
want. You can even dismantle an exchanger, ship 
the sections to one or three or four different plants, 
and put them right back in service again 


Many of the biggest, best known and lowest 
cost companies are keeping flexible by using brown 
Fintube Sections throughout their Why 
don't you play it safe too? Available with mild 


plants. 


steel, stainless, alloy and non-ferrous fintubes — 
in standard sizes — for a wide range of Capacities 
and pressures. Send for Bulletin No. 
512. It gives full details. And plan 


— 


on keeping your plant flexible with 








FINTUBE Co. 





300 HURON ST., Elgrda, Ohio 


aad Sales ® 
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British American tion and stripping in the spent cat stripper and 
fractionator. Since no extra steam generating ca- 


(Cont od f age 
ontinued from page 118) pacity was added to the refinery boiler house, the 


lation. Each line is provided with reclosure steam producing vessels in the catalytic cracking 
breakers timed at 40 cycles in the Hydro Electric unit have heen arranged so that, during startup, 
Commission transformer station. The refinery sub steam can be made by circulating gas oil from the 
lation is equipped with automatic throw-over feed preheating furnace through the boilers and 
witchgear which is timed to “ride over” the Hydro back to the fractionator 
Klectric Power Commission reclosure time. The A new water circulating system was installed 
1.500 hp motor undervoltage relay has a time set- for the cat unit. This system discharges the water 
ting slightly larger than the throw-over relay, in from all tubular coolers and condensers under 
order that the motor will not trip off during the slight pressure to a modified API separator. The 
throw-over period bottom of this separator is almost at grade level 
The unit is self-sufficient as to steam require due to the cost of excavating the bedrock which is 
ments. The three steam boilers, two on the fraction- close to ground level at this point. The separator is 
itor and the third on the flue gas stack, produce made up of three compartments in parallel fitted 
000 #/hr. of 175 psig steam which is super with the necessary weirs, skimmers, etc. The dis- 
heated 100°F in the feed preheater furnace. All charge is directly to the lake. This water is nor- 
the steam turbine drivers on the pumps exhaust mally free of oil, but an emergency separator is 
to 45 psig and this steam is used for catalyst hydra- required in the event of a leaking cooler or 


The new vacuum 
pipestill unit at Fawley 














Putting the first section on to the base 























Preparing to raise the domed head The final assembly in progress 






Recent further installation work by Messrs. Foster Wheeler Limited at the Esso Petroleum 
Company's new gigantic refinery at Fawley, Hants, includes this 95-foot tower of stainless clad 
steel fabricated to the stringent APL ASME Code and subjected to spot x-ray examination, all 
connections being Magnaflux tested 








In all this work Fleetweld 5 and Multiweld electrodes, with Lincoln machines. were used 


exclusively 
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condenser. In addition to the cat unit cooling water, 
some normally oil-free streams from the other 
refinery units have been diverted to this new 
system, so that oily water from the cat unit can 
be handled in the old separators 

As part of an overall program for the reduction 
of phenols and other compounds in the waste 
water discharged from the refinery, certain phenol- 
containing waste waters from reflux drums in the 
cat unit are sprayed into the flue gas vent stack 
for disposal 

All relief and overpressure control valves dis- 
charge to a smoke controlling flare designed from 
a similar installation at the General Petroleum 
Corp. refinery at Torrance, Calif. The main feature 
of this installation is the use of venturi burners so 
that excess air is drawn in to eliminate or minimize 
smoke 

Calgary Catalytic Reformer: The Calgary refinery, 
with topping and thermal cracking facilities only, 
for some time has been finding it difficult to pro- 
duce gasolines of the required octane level with a 
reasonable quantity of TEL. It was therefore de- 
cided to install a catalytic reforming unit to up- 
grade the straight run naphthas. The Fluor Corp 
of Canada Ltd. was awarded the contract to en- 
gineer and construct such a unit of the type licensed 
by the Atlantic Refining Co. This Catformer went 
on stream in February of this year 

The Catformer, together with the stabilizer sec- 
tion and amine treating unit, is designed to process 
2,000 b/sd of total straight run gasoline from a 
mixture of light and heavy Western Canadian crude 
oils. This straight run naphtha has a final boiling 
point of 380-400°F with research octane of 53.4 
clear and 708 with 36 cc TEL per imperial gallon 
At present, the Catformate produced has a research 
octane of 80 clear. Provision has also been made to 
process up to 25 percent of a thermal naphtha 

The process consists of contacting naphtha vapors 
with a platinum catalyst in three fixed bed reactors 
in the presence of a high partial pressure of hydro- 
gen. The various hydrocarbons found in straight 
run naphtha are converted to other hydrocarbons 
in such a manner that the octane of the product is 
much higher than that of the feed material. While 
the catalyst is quite rugged, care must be exercised 
to prevent entrained solids and contaminants from 
treating steps (such as TEL) from entering the re- 
actors. The life of the catalyst can be extended by 
a simple in-place regeneration. Carbon is burned 
off with a dilute air-in-steam mixture 

Description of Flow: Naphtha from tankage is 
pumped through a filter to remove solids and then 
to a feed preheat exchanger. Recycle gas, rich in 
hydrogen, joins the naphtha before entering the 
exchangers where heat is picked up from the ef- 
fluent of the last reactor. The mix is further heated 
in the primary heater to bring it up to a reaction 
temperature of about 850-900°F and then flows 
downward through the first bed of catalyst. As the 
naphtha is upgraded, the temperature of the flow- 
ing stream decreases, because the reforming reac- 
tion is endothermic. The stream must be heated to 
reaction temperature again by passing it through a 
second heater. It then is passed through the second 
reactor from which it is conducted through a third 
heater and finally through a third catalytic reactor 
From the final reactor, the effluent flows to ex- 
change where it preheats the cold feed and re- 
boils the stabilizer, followed by a water cooler 
before entering the flash drum 

The liquid product is separated from the recycle 
ar 1 make gas in a high pressure separator. Most of 
ihe hydrogen-rich gas flows upward through an 
amine absorber to remove H.S before it is recycled 
by the hydrogen compressors back to join the feed 
ahead of the exchangers. A knockout drum follows 
the absorber column to protect the compressors 
from liquid carry-over. The excess gas from the 
high pressure separator is released under pressure 
control to the Catformer tail gas line and to the 
reformer ard refinery fuel gas system. Hydrogen is 
continuously produced by the reforming reactions 
and therefore no hydrogen is required from ex- 
ternal sources except during start-up periods 

Liquid is released from the high pressure flash 
separator on level control to a conventional stabil - 
izer column where light hydrocarbons are removed 
to produce a motor gasoline of the desired RVP. The 
overhead from the stabilizer is condensed and flows 
to an accumulator. A portion of the liquid is re- 
turned to the stabilizer as reflux, while the re- 


(Continued on page 122) 
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TIMKEN® SEAMLESS STEEL TUBING 50% STRONGER 
THAN HIGHEST API GRADES... 


No well yet drilled 


can tully 
fest its strength 





IMKEN” seamless steel tubing for deep or high 

pressure wells can withstand internal pressures up 
to 15,000 psi. It is so strong that present wells can't 
extend its strength to proven test limits — strong enough 
for the deepest wells even contemplated today! 


over 24 years we have been making tubing for many 


other special requirements 


FREE ENGINEERING 
STUDY. A recent study 





by Timken Com- 

While the strongest grade in API specifications— pany metallurgists TIMKEN: 
5A—calls for only 80,000 psi yield strength, Timken discusses various al- OIL AND Gag w 
steel tubing can be furnished with a yield strength up loys for high-strength TUBING ELL 
to 125,000 psi. and corrosion-resist- a 

Timken seamless steel tubing is furnished in a wide ant tubing, and their Ta St Ce ay 


variety of sizes and analyses. Some analyses are spe- 
cially selected for corrosion resistance, all are ductile 
when properly heat-treated. 

The Timken Company has already supplied tubing 
for many extremely deep or high-pressure wells, 
with completely satisfactory results. And oil and gas 
well applications only scratch the surface of our 
experience with high-pressure seamless tubing. For 





YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


physical properties. 
Write for your free 
copy of “Timken Oil 
and Gas Well Tubing” 
to: The Timken Roller 
Bearing Company, 
Steel and Tube Divi- 


Cable:“TIMROSCO",. 


‘ee 
hes conte? $0680 een 
+ 2m req owren, 
cates arene 





sion, Canton 6, Ohio. Chitin | 
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mainder on level control goes to existing units 
for alkylate production from the isobutane content. 
The uncondensed portion of the stabilizer overhead 
is released into the fuel gas system from the Cat- 
former tail gas line under pressure control. Heat is 
supplied for the column in a reboiler by the effluent 
from the third reactor. The stabilized Catformate is 
exchanged with the stabilizer feed and water cooled 
before going to tankage 

A high partial pressure of hydrogen is required 
to depress the formation of carbon on the catalyst, 
and it is necessary to charge the system initially 
from an outside source of hydrogen. The process is 
operated at a pressure of from 500-700 psig, and to 
rnaintain the required partial pressure a minimum 
recycle flow of 10 mols of recycle gas for each mol 
of naphtha is necessary, The effect of sulfur on the 
catalyst is to reduce reformate octane at a given 
product yield. Hence, to minimize the quantity of 
sulfur contacting the catalyst, the recycle gas is 
treated in the amine absorber to reduce HS con- 
tent to leas than 10 grains per 100 cubic feet 

The absorbing medium in the hydrogen sulfide 
absorber is monoethanolamine. Aqueous amine so- 
lution is circulated through the absorber where it 
counter-currently scrubs the hydrogen sulfide from 
the recycle gas. The spent amine flows to the re- 
activator where hydrogen sulfide is stripped from 
the solution in a conventional tower. A steam 
heated reboiler supplies heat to the tower 

The effectiveness of hydrogen to prevent coke 
formation increases with pressure. For normal 
straight run naphtha stocks of 360°F end point, 
the most economical operating pressure is 500 psig. 
With heavier naphthas up to 410 ep, longer catalyst 
life is obtained by operating at 700 psig. This in- 
crease in pressure causes a slight drop in octane at 
a given yield, but the increase in catalyst life will 
more than compensate for the decline in yield 
octane 

As the run progresses, the activity of the catalyst 
tends to decline as carbon gradually accumulates 




























and other chemical and physical changes take place 
An increase in temperature, however, compensates 
for this change in activity of the catalyst. This unit 
is designed so that the reactor inlet temperature 
may be increased to a maximum of 975°F to main- 
tain reforming severity. When this temperature is 
reached or an operating upset results in heavy coke 
laydown, regeneration in place is used to restore 
catalyst activity. It eventually, however, becomes 
necessary to replace the catalyst. 

This unit is also capable of reforming up to 25 
percent of a thermal naphtha in the total feed. 


Debut. 
Feed Reformate 
API Gravity 52.5 46.2 
RVP 29 5.2 
Wt. % Sulfur 0.13 001 
ASTM Dist. 
IBP 126 124 
10 186 168 
50 297 275 
90 366 352 
FBP 406 424 
Research Octane Clear 566 89.5 
plus 3.6 cc — 97.6 


Description of Equipment: The heaters mentioned 
previously are actually separate coils contained in 
a single Petrochem furnace divided into pie-shaped 
segments by firebrick walls for a distance of six 
feet above the burner levels. There are two gas- 
fired burners in each of the first two coils and one 
in the third for heat absorption of 6.6, 5.37 and 16 
Btu hr. respectively. They are adapted to utilize the 
reformer tail gas which is 92 percent Hb. 

The three reactors in this unit are cylindrical 
shells five feet six inches in height and 54 inches 
LD. with conical upper and lower heads. Insulation 
reduces the effective LD. to 45 inches. The interior 
lining of the reactors is 16 gage type 405 stainless 
steel. The catalyst is five feet in height bounded on 
the top by six mesh wire. Above this screening, 
% and ™% inch alundum balls are spread to a 
depth of three inches and act as a diffusing medium 
to prevent channelling. The catalyst bed is sup- 






TOUGH AS CORNISH GRANITE 


In its time, the old engine-house at Carn Brea lowered 





ported at the bottom by a similar three inch layer 
of alundum balls. The total catalyst charge in the 
reactors is 7,200 lbs., and at the design rate of 2,000 
b/sd will give a space velocity of 3.0, ie. 3 lb/hr. 
naphtha per lb. of catalyst. 

The two recycle gas compressors are driven by 
165 hp gas engines using purchased gas as fuel. As 
mentioned previously, outside hydrogen is required 
only for start-up, as during operations a surplus 
over that required for recycle and fuel gas is avail- 
able. After the initial start-up, when hydrogen must 
be purchased, provision has been made to store 
some of this surplus hydrogen for subsequent start- 
ups. 

Hydrogen Storage: Due to the distances and sub- 
sequent high shipping charge involved in obtaining 
start-up hydrogen at the Calgary refinery, it was 
decided that this material should be stored as pro- 
duced and thence readily available for emergency 
use. The quantities involved are not extensive, but 
must be sufficient for two pressurings of the system 
since it is possible that the first charge after a 
start-up may be lost due to leakage or equipment 
failure 

The section of the unit which must be pressured 
prior to naphtha charge has a volume of 544 cubic 
feet. This means that to pressure this to 200 psig 
requires a supply of 7,850 scf, or a minimum storage 
of 16,000 scf for two starts. 

A surplus Cross reactor, a single Krupp forging 
44 feet long by five feet diameter by 4 inches thick, 
was available for hydrogen storage. This vessel was 
approved by the Province of Alberta Department 
of Labor for use at 1,200 psig at 100°F, and there- 
fore suited our purpose. The storage capacity is 
25,740 scf and maximum unit discharge pressure is 
700 psig. 

The nozzles on the surplus vessel were of the 
serewed hub type. These were removed and a flat 
area 12 inches in diameter was faced around each 
opening. New nozzles were attached by tapping 1% 
inch studs into the vessel wall and bolting on four 
inch 900 lb. flanges. Of the four original openings, 
two were blanked in the final assembly while the 

(Continued on page 124) 


many generations of miners deep down into the granite 
to dig for tin. Now it is only a picturesque ruin. 

But not far away the firm that made tools for the same 
nineteenth-century miners is very much alive. Climax 
drills, compressors and pneumatic equipment now go 
all over the world. Tough as granite and as rugged as 
the ancient Cornish miners, they are famous for hard 
work and one hundred per cent reliability in the very 


worst conditions. 
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other two on the top, one near each end, were 
equipped with weld neck flanges and reducers to 
two inches. One nozzle is used for a 2 by 3 relief 
valve and the other for a two inch filling and dis- 
charge line, As a final safety precaution, the vessel 
was inspected throughout, the seams X-xayed and 
the end flanges machined to ensure a tight fit. 

Montreal Catalytic Reformer: Another step to- 
ward marketing higher octane gasolines in Eastern 
Canada has been initiated by B-A at the Montreal 
East refinery. The Lummus Co. Canada Ltd. has 
been awarded the contract to engineer and con- 
struct an Atlantic type catalytic reformer designed 
for a reactor charge of 13,000 b/sd of a 175-370° 
boiling range naphtha. The installation will also 
include a prefractionation section to prepare the 
reactor feed from a full range 360 ep naphtha. This 
full range naphtha would amount to 15,550 b/sd 
obtained from medium gravity Eastern Venezuelan 
crudes 

The unit has been designed to give a yield of 
88.9 volume percent of the reactor charge when a 
90 F-1 clear octane number reformate is preduced. 
This operation can be carried out with three re- 
actors. If a 95 octane number reformate is required, 
provision has been made to add another heater 
and reactor 

Deacription of Flow: The full range naphtha 1s 
pumped from storage through heat exchange to 
the prefractionator where an overhead of C.-and 
iighter is taken off and pumped to storage for gaso- 
line blending. The bottoms from the prefractionator 
is the charge to the reactors. This material along 
with reeycle gas is heated by exchange, and a 
convection and radiant heating coil to a maximum 
#75°F and at a pressure of 500 psig is pumped 
through the first reactor. Due to the endothermic 
reaction, a further heating in a coil is required 
before going to the second reactor and this sequence 
is followed before the third reactor. The effluent 
from the final reactor is cooled by exchange with 
the incoming feed and by reboiler duty. By means 


of a flash drum and knockout drum, the hydrogen- 
rich gas is separated from the reformate and re- 
cycled to the process. The bottoms from the flash 
drum is pumped to the stabilizer for vapor pressure 
control and then to Catformate storage. The over- 
head C,-C, cut will be further processed in an 
existing cat poly plant. To minimize carbon de- 
position on the catalyst, a high partial pressure of 
hydrogen is required. This is obtained by recycling 
10 mols H, to one mol reactor charge. This Atiantic 
process allows in-place regeneration to prolong 
catalyst life. 

Fuel gas for use in the unit itself and any excess 
which is released to the refinery system is yielded 
from the prefractionator reflux accumulator, stabili- 
zer reflux accumulator and knockout drum. 

Due to the low sulfur content of the present 
charging stock, an H.S absorber has been provided 
for the recycle gas. In the event that stocks with 
higher sulfur content may be encountered in the 
future, arrangements have been made to install 
ahead of the prefractionator a heater and a desul- 
furizer reactor through which the feed and recycle 
gas are desulfurized. 

Equipment: The coils for heating the charges to 
the reactors are contained in a Lummus type 
horizontal tube heater for hydrocarbon vapor heat- 
ing service. It is composed of three horizontal tube 
radiant chambers and an overhead convection sec- 
tion, The combustion chambers are fired vertically 
from the hearth by means of several fuel gas 
burners designed to burn tail gas from the re- 
forming unit. The duty in MM Btu/hr. of the con- 
vection section is 23 and in the three radiant 
sections are 325, 21.7 and 109 respectively. 

The original design of the reforming unit calls 
for three reactors, each of which is a 10 foot LD. 
sphere, with a liner of 16 gage stainless steel. The 
catalyst bed ig five feet in height bounded on the 
top and bottom by six mesh screen as a support. 
On either side of the screen, six inches of inert 
balls are closely packed to assist in dispersing the 
stock. At the inlet of the sphere a 23-inch diameter 
deflector is provided for the same purpose. After 
the material passes through the catalyst bed, a 


grid of collector pipes slotted and wrapped in six 
mesh screen conduct the effluent to the outlet of the 
sphere. 

The total catalyst charge in the reactors is 
48,000 lbs., which at the design rate of 13,000 b/sd 
gives a space velocity of 3.0. 

The three recycle gas compressors are powered 
by 800 hp gas engines using as fuel the off-gas from 
the stabilizer reflux accumulator. For start-up, 
LPGas is used after vaporizing in a propane vapor- 
izer. Facilities for storage of hydrogen are being 
provided in order to have a supply for start-ups. 
The hydrogen for the initial start-up must be 
purchased, however. 

Offsite facilities to be provided for at this time 
include: 

1) Relocation and changes in one of the refinery 
flare stacks. 

2) A cooling tower and water pumping facilities 
to circulate 3,900 US gpm 

3) Electrical substation facilities. 

General: The installations of the Orthoflow ca- 
talytic cracking unit at Clarkson refinery and the 
catalytic reformers at Calgary and Montreal East 
refineries are the highlights of a program being 
carried forward in all B-A refineries for the util- 
ization of the most effective treating methods to 
ensure the marketing of products of the highest 
quality 


Robinson Appointed Clark Sales 
Manager 


Roger W. Robinson has been appointed sales 
manager for Clark Equipment Company's trans- 
mission division, it is announced by C. H. King, 
Clark vice president. 

Mr. Robinson will make nis headquarters at 
the company’s transmission plant in Jackson, 
Mich. and will be responsible for sales of the 
complete list of Clark transmission, torque con- 
verters and power train packaged units. With 
the company since 1941, he was previously com- 
pany representative handling transmission and 
axle sales 
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Trends in petroleum refining products 


By Felix Heinemann and Heinz Heinemann 


U7) 416 16 THe THIRD annual review of petroleum re- 

fining patents published in Wostp Prrroteum. 
It covers patents issued in the United States from 
May 1954 through April 1955. Like its predecessors, 
it cannot make a claim to completeness in view 
of the very large number of patents dealing with 
petroleum refining subjects. In order to attempt to 
show at least the lines of emphasis of recent re- 
search and development efforts in the industry, this 
review has been limited to seven major fields of 
interest. Space limitations do not permit considera- 
tion of some other subjects such as hydrocarbon 
synthesis, lube oil refining, waxes and additives. 
Several patent reviews on petrochemicals have 
appeared in Wort» Peraoteum during the past year 
and this large and important area has therefore 
not been treated in the present article. It is hoped 
that some of the developments not discussed in 
this issue can be covered separately during the next 
year 


Catalytic Reforming and Dehydrogenation 


This subject was last reviewed in the January 
1955 issue of Woaty Peraoteum, Since then a con- 
siderable number of patents have issued, indica- 
tive of the importance of the field and the wide- 
spread efforts of the industry's laboratories to ex- 
ploit it 

Esso Research and Engineering Co. has obtained 
a group of patents on fluid hydroforming. In 
2,606,460 C, E,. Hemminger fractionates virgin 
naphtha into a light fraction which is subjected 
to hydroforming and into a heavier fraction which 
is thermally cracked or reformed and then hydro- 
genated. The hydrogenation and catalytic reforming 
steps are carried out simultaneously in the same 
zone over the same catalyst to obtain a heat balance. 
An apparatus for reforming hydrocarbons is de- 
scribed by F. H. Blanding in 2,701,230 (see Figure 
1). It is operated isothermally or with an upward 
temperature grading. The hydrocarbon-catalyst 
mixture is passed upward in a fluidized bed. With- 
drawn catalyst is regenerated and hot regenerated 
catalyst passed downward in indirect heat exchange 
with hydrocarbons. J, Weikart in 2,700,639 regener- 
ates a stream of catalyst and mixes it while hot with 
a second stream of withdrawn non-regenerated 
catalyst. The mixture is treated with hydrogen and 
returned to the reactor, The temperature of the 


Fig. 1: U. 8. Patent No. 2,701,230. Hydroforming 
process and apparatus, by F. H. Blanding. 
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regenerated catalyst is lowered by the second 
stream and heat of regeneration is transferred to 
more catalyst prior to introduction into the reaction 
zone. D. D. MacLaren in 2,694,672 discloses a method 
of stripping reforming catalyst in a fluidized bed. 

Houdry Process Corp. patent 2,700,013 (A. G. 
Oblad, T. H. Milliken and H. Heinemann) is con- 
cerned with the reforming of thermally cracked 
and other gasolines with a siliceous catalyst com- 
prising at least 70 percent silica and containing 
02-2 percent molybdena. The exact amount of 
molybdena employed is a function of the cracking 
activity of the catalyst. H. G. McGrath in 2,695,866 
(to M. W. Kellogg Co.) reforms naphthas over a 
catalyst selected from the group consisting of oxides 
of chromium and molybdenum. Naphtha to catalyst 
ratios below 7, temperatures of 750-1150° F. and 
partial pressures of hydrogen of at least 50 psi are 
employed. 

The conversion of hydrocarbons containing 
alkyleyclopentyl groups to aromatics over platinum 
catalysts at 275-400" C. and in the presence of an 
alkyl chloride is disclosed in Universal Oil Products 
Co.'s 2,706,208 (H. Pines and V. N. Ipatieff). In the 
same company's patent 2,697,681 M. J. Murray and 
V. Haensel claim a combination process of de- 
asphalting and hydrocracking reduced crudes using 
reformer hydrogen. Hydrocracked gasoline is re- 
formed to give more hydrogen. 

A catalyst for dehydrogenating C,—C, paraffin 
hydrocarbons at 700-1,250° F. is discussed by R. P. 
Sieg and H. B. Wellman in California Research 
Corp.'s 2,706,741. This catalyst consists of 77 percent 
alumina or alumina-silica, 15-20 percent of an oxide 
of a metal of group VI and 8 percent beryllia. 

Selective hydrogenation of diolefins in a cracked 
naphtha is the subject of 2,694,671 (P. K. Baum- 
garten, E. J. Hoffman and E. F. Wadley to Standard 
Oil Dev. Co.). A nickel-tungsten sulfide catalyst is 
employed at 500-600° F., 15-500 psig and a 3-12 
space rate. 


Catalytic and Thermal Cracking of Hydro- 
carbons 


This subject continues as one of the most active in 
the field of hydrocarbon conversion patents. The 
number of patents which have issued since it was 
last discussed in the 1954 Annual Review number 
of Worip Perroieum is so large that it is impossible 
to discuss more than a few within the frame of the 
current article. A more detailed review of this sub- 
ject is planned for the near future. 

Catalytic cracking patents can be subdivided into 
those dealing with moving bed and those with fluid- 
ized bed processes. Houdry Process Corp., Socony- 
Mobil Oil Co. and Union Oil Co. of Calif. are the 
assignees of most of the patents in the first group. 
Among the Houdry Process Corp. patents, 2,701,232 
(R. Kollgaard) proposes contacting hydrocarbons 
in liquid phase with a hot solid granular catalytic 
mass at suitable temperature in an area provided 
above a compact bed of such mass within a solids 
supply zone communicating with the inlet to a 
vapor lift system. Liquid hydrocarbons are trans- 
formed to vapors which are used to move the gran- 
ular mass into and transport it upwardly through 
the lift to a discharge zone. G. D. Myers in 2,694,- 
036 employs as lift gas a mixture of steam and flue 
gas from the lower portion of the regeneration 
zone. A. G. Oblad and G. A. Mills (2,704,740) de- 
scribe a method of reducing the rate of attrition 
of make-up catalyst by avoiding thermal shock of 
new catalyst containing moisture. The make-up 
catalyst is contacted with a flowing stream of hot 
inert gas at below 300° F. to effect moisture removal 
prior to introduction into the moving bed system. 
In the group of Socony patents, 2,684,927 (E. V. 
Bergstrom) discloses gravitating a solid column of 
catalyst through reaction and regenerating zones. 
The catalyst then enters a stream of lift gas and is 
sucked upwards to a separation zone maintained 
under a vacuum sufficient to accomplish the lifting. 
R. D. Drew (2,705,216) proposes a method of con- 
tacting solids with reactants in a moving bed, while 
methods of catalyst transportation are disclosed in 
2,697,685 (F. C. Fahnestock, J. P. Shambaugh and 


J.C. Howard) and 2,687,371-372 (V. O. Bowles and 
F. E. Ray). Catalyst added as make-up to the sys- 
tem has, according to C. H. Lechthaler (2,701,785), 
a conversion activity not substantially greater than 
the activity of the bulk of the catalyst at the time 
of addition. R. D. Drew and M. B. Tohline (2,695,- 
266) describe the removal of combustible vapors 
from a catalyst prior to its regeneration. Six Union 
Oil Co. of California patents (2,684,928-932 and 
2,695,212; C. O. Berg) concern a dense phase lift 
system and its operation. Flow through the system 
is controlled by alternately pressurizing and depres- 
surizing an intermediate conveyance zone. 

Patents on fluidized bed cracking are assigned to 
a larger number of companies. J. W. Jewell (2,686,- 
710 to the M. W. Kellogg Co.) claims improvements 
in fluid bed operation consisting of a lower dense 
phase and an upper dilute phase of lower solids 
concentration. A confined stream of solids sus- 
pended in gases is introduced into the reaction zone 
above the surface of the dense phase and deflected 
downwardly onto an upper surface of the dense 
phase. Other methods of operating a fluidized bed 
are described by C. A. Rehbein (2,700,641 to Shell 
Dev. Co.) and J. W. Beam (2,688,588 to Deep Rock 
Oil Corp.). P. C. Keith (2,702,267 to Hydrocarbon 
Research, Inc.) established a third fluidized zone 
between reaction and regeneration zones, in which 
fouled catalyst is stripped with regeneration gases 
containing hydrogen. F. A. W. Leffer (2,689,210 to 
Universal Oil Products Co.) carries out the reaction 
in tubular reaction zones, eliminating the need for 
large diameter chambers. C. E. Starr (2,701,231 to 
Standard Oil Dev. Co.) provides a method for start- 
ing up fluid catalytic cracking units for feed stocks 
high in aromatics. Catalyst regeneration tempera- 
tures must be above 1100° F. to burn coke laid 
down from aromatics. These temperatures are ini- 
tially obtained by using a special start up feed stock 
containing at least 40 percent aromatics, at least 
10 percent of which have fused rings. 

A method of cracking high molecular weight hy- 
drocarbons is described by W. A. Pardee and G. E. 
Elliott (2,706,168 to Gulf Research & Dev. Co.). A 
magnesia-calcium oxide-silica composite catalyst is 
used. C. N. Kimberlin, Jr. and E. M. Gladrow 
(2,694,673 to Standard Oil Dev. Co.) employ a silica- 
alumina catalyst for the cracking of naphthenic- 
paraffinic hydrocarbons. Naphthenes are preferen- 
tially cracked with 600-100 A average pore diameter 
catalyst paraffins with 20-40 A average pore di- 
ameter. R. K. Stratford and B. H. MacKenzie 
(2,687,988 to Standard Oil Dev. Co.) disclose a 
method for regenerating spent catalyst from a sus- 
pensoid operation. Entrained cracking catalyst can 
be removed from oil in a fractionation column ac- 
cording to Phillips Petroleum Co.’s 2,689,209 (A. H. 
Blair). 

Coking of heavy hydrocarbons has been a very 
active subject during the past year, spearheaded by 
patents on Standard Oil Dev. Co.’s fluid coking 
process. C. E. Adams in 2,698,284 intimately mixes 
the residual feed with water and sprays the mixture 
into a fluidized bed of solids at a temperature and 
pressure to cause instantaneous vaporization of the 
water. Good dispersion of the residuum is obtained. 
J. W. Mattox in 2,700,642 contacts residual oils at 
coking temperature with a fluidized mass of metallic 
carrier solids. Coked solids are subjected to thermal 
shock to splinter off coke particles. J. W. Brown 
(2,700,017) cokes residues in a dense fluidized bed 
at 800-1100° F. Coke particles are partially com- 
busted to raise their temperature to 1,100-1,400° F. 
They are then returned to the coking zone. A. 
Voorhies, Jr. (2,685,551) obtains increased yields of 
motor fuel by coking residues on hot, fluidized inert 
solids containing 1-10 percent finely subdivided 
cracking catalyst. C. E. Adams, C. N. Kimberlin, Jr. 
and W. J. Mattox (2,690,990-991) describe a two 
stage process in which cracking is carried out first 
at mild, then at more severe conditions. The accom- 
panying graph (Figure 2) shows the break in yield 
obtainable at temperatures above and below 950° F. 

A fluidized bed process for coking heavy hydro- 
carbons is the subject of Universal Oil Products 
Co. patent 2,687,992 (F. W. Leffer), while 2,697,069 
(J. M. Bradley to G. L. Cabot, Inc.) describes an 
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Fig. 2: U. 8. Patent No. 2,690,990, Production of 
motor fuels from heavy hydrocarbon oils in a two 
stage conversion process with inert solids, by C. E 


Adama, C. N. Kimberlia and W. J. Mattox 


apparatus for coking liquid hydrocarbons. A con- 
tinuous moving bed coking unit and methods of its 
operation are disclosed in 2,701,788 (A. H. Schutte 
to the Lummus Co.). Two Standard Oil Dev. Co 
patents dealing with vis-breaking. J. M, Jennings 
and G. F. Pappas (2,687,986) operate a two-stage 
unit with tar residue from the first stage being 
charged together with virgin feed to the second 
stage. W. O. Taff, J. Weikart and R. W. Eustis 
(2,695,264) claim improvements in vis-breaking 
operation by reducing temperature and residence 
tirne of tar in the separation zone. 

A combination of thermal cracking with a hydro- 
carbon synthesis process is described in Texas Co.'s 
2,608,782 (C. A. Coghlan). F. J. Jenny (2,698,830 to 
Texaco Dev. Co.) supplies the thermal energy and 
the physical medium for cracking a relatively low 
carbon residue fraction by burning a relatively high 
carbon residue fraction with pure oxygen to form 
hydrogen and CO 

Pebble heaters, their operation and their use in 
the thermal cracking of hydrocarbons are the sub- 
ject of a group of Phillips Petroleum Co, patents 
Design and methods of operation are described in 
2,602,903 (K. H, Hachmuth) and 2,604,006 (H. J. 
Hepp). C. F. Bethea (2,685,560) proposes a method 
of sealing the reaction chamber from the pebble 
heater chamber by introducing preheated gaseous 
hydrocarbons or hydrogen into a connecting pebble 
conduit or by burning a small proportion of the 
material in the presence of a quantity of oxygen or 
air less than stoichiometrically sufficient for com- 
plete combustion, R. A. Findlay (2,689,211) dis- 
closes a procedure of cracking residual oils at high 
temperatures while avoiding the formation of tar 
mists 


Hydrocracking and Destructive Hydrogena- 
tion 


With the greater availability of cheap reformer 
hydrogen in many refineries, the hydrogenative up- 
grading of heavy oils seems to gain again in interest 
and several new patents have issued even since the 
discussion of this subject in the January 1955 issue 
of Woato Perro.eum 

In a continuation of earlier patents, Gulf Re- 
search & Development Co.'s 2,700,014 (V. J. Anhorn 
and C. W. Montgomery) deals with the conversion 
of a hydrocarbon mixture containing difficultly 
vaporizable components, Contacting of the mixture 






with hydrogen and a catalyst is carried out at 
750-950" F., 250-2,000 psig, while the difficultly 
vaporizable components are in liquid phase. The 
liquid hydrocarbons are adsorbed on fluidized cat- 
alyst particles and converted to lower boiling 
hydrocarbons which are desorbed. W. Dettinger and 
co-workers in 2,706,705 (to Badische Anilin und 
Soda Fabrik) pass mineral or shale oil through a 
first reaction zone in liquid phase at 450-550° C. and 
200-800 atm. pressure in the presence of hydrogen 
and hydrogenation catalyst to produce at least 30 
percent middle oil boiling between 180-350° C. The 
total product is then passed with hydrogen in the 
gas phase over an acid activated carrier containing 
a small amount of molybdenum or tungsten com- 
pounds. 

A method of producing large yields of high oc- 
tane number gasoline from topped crude by a 
combination hydrocracking and reforming process 
with internal recycling of fractions is discussed in 
Houdry Process Corp. patent 2,703,308 (A. G. Oblad 
and H. Heinemann). J. 1. Harper and M. W. Luther 
(2,706,167 to Sun Oil Co.) describe a method of 
hydrogenating which is illustrated in Figure 3. 
Charge oil is fed in liquid phase into a contacting 
zone containing a hydrogenation catalyst. Hydrogen 
gas is introduced into the lower part of the zone in 
an amount in excess of that required for the 
reaction and at a rate at which the catalyst is main- 
tained in a state of hindered settlement in the oil. 
The catalyst-oil mixture flows upwards into an 
enlarged separation zone 


Desulfurization 


Hydrodesulfurization and hydrotreating has been 
described as the fastest growing new processing 
method in the petroleum industry. This is reflected 
in an ever increasing volume of patents issuing on 
this subject. Many hydrodesulfurization patents 
were reviewed in the January 1955 issue of Worip 
Petroteum. Some of the patents since then and 
patents on other desulfurization methods issued 
during the past year have been considered for this 
section. 

Two British Petroleum Co. patents, authored by 
F. W. B. Porter (2,697,682 and 2,706,703) deal with 
details of the Autofining process. The reaction is 
carried out over a sulfur stable catalyst in liquid 
phase in the absence of external hydrogen or hy- 
drogen recycle. Hydrogen is produced by naphthene 
dehydrogenation. At least three reactors are em- 
ployed, all but one of which are on stream, while 
one is undergoing regeneration. A. Voorhies (2,703,- 
780 to Esso Res. & Eng. Co.) proposes to remove 
sulfur from organic compounds containing at least 
0.23 wt. percent combined sulfur by direct hydro- 
gen transfer from naphthenes over an activated 
carbon catalyst at 650-950° F. Between 3 and 15 
moles of naphthene are charged per mole of sulfur 
compound. A process arrangement for the hydro- 
desulfurization of heavy hydrocarbons at 250-2,000 
psig is described by T. P. Joyce in 2,700,015 (to 
Gulf Research & Dev. Co.). K. M. Brown (2,697,064 
to Universal Oil Products Co.) discloses a com- 
bination desulfurization and reforming process in 
which reformer hydrogen is used for desulfuriza- 
tion and hydrogen sulfide in the effluent is reacted 
with sulfur dioxide over an oxidation catalyst to 
form elemental sulfur, part of which is burned to 
sulfur dioxide. 

Sweetening of hydrocarbon distillates is the sub- 
ject of numerous patents. E. P. Goodman and G. E. 
Thompson (2,690,419 to Standard Oil Dev. Co.) 
treat a hydrogen sulfide-free sour oil with alkali 
metal plumbite solution. A. J. Brandel (2,684,926 to 
California Research Corp.) prevents emulsion for- 
mation in a lead sulfide sweetening process by 
incorporating into the treating agent a minor pro- 
portion of sodium sulfonate prepared by sulfonating 
a fraction of a sulfur dioxide extract of kerosine 
boiling in the 400-530° F. range. According to Texas 
Co.'s 2,674,566 (J. C. D. Osterhout and G. D. Pin- 
grey) oil is contacted with an organic metal salt 
and a mercapto-alkyl-benzimidazole to remove 
mercaptan sulfur. J. H. Krause (2,695,263 to 
Standard Oil Co. of Ind.) sweetens cracked 
naphthas by treatment with a granular catalyst, 
comprising cupric chloride, water and a carrier. The 
carrier consists of 60-80 per cent of non-adsorbent 
material, such as pumice and diatomaceous earth, 
and 40-20 per cent of adsorbent material, 

Another group of patents discusses extraction of 
sulfur compounds. C. F. Gerald (2,689,207 to Uni- 





versal Oil Products Co.) countercurrently contacts 
hydrocarbons with an HF containing liquid at 50- 
250° F. and in liquid phase. The extract phase is 
hydrogenated and hydrogen sulfide separated from 
it. The resulting sulfur-free liquid is passed into 
countercurrent contact with the hydrocarbon frac- 
tion as the HF containing liquid. According to A. P. 
Lien and H. Shalit (2,677,648 to Standard Oil Co. of 
Ind.), high sulfur naphtha is contacted with HF at 
—~60 to +30° F. to obtain a small volume of sulfur 
rich extract. The raffinate is treated with HF 
activated alumina at 600-900° F. to further desul- 
furize and to depolymerize polymers formed in the 
first step. T. B. Tom and J. A. Bolt (2,693,442 to 
Standard Oil Co. of Ind.) disclose a method of 
extracting heavy mercaptans in a heater oil with a 
caustic methanol solution containing in addition to 
the methanol a substantial concentration of alkali 
metal salts of high molecular weight alkyl phenals. 
S. C. Haney and J. D. Moore (2,697,063 to Sinclair 
Refining Co.) treat a diesel fuel range distillate with 
Floridin clay at 600-700° F. and then extract the 
product with liquid sulfur dioxide to obtain a low 
sulfur fuel. 

Removal of free sulfur from liquefied petroleum 
gas is the subject of Esso Research & Eng. Co.'s 
2,693,443 (M. T. Waddell and J. H. Karchner). The 
hydrocarbons are contacted with a dilute aqueous 
solution of an alkali metal hydroxide which con- 
tains 0.84 percent of sodium methyl mercaptide. 


Alkylation and Isomerization 


Relatively few new patents on alkylation have 
appeared and even fewer on isomerization reactions 
separate from those occurring in catalytic reform- 
ing. The revived interest in alkylation as a means 
of making high octane gasoline will probably be 
reflected in applications now pending and issuing 
in the future. 

Production of 2,3-dimethylbutane from isobutane 
and ethylene in a two stage process is disclosed in 
2,674,637 (R. S. Manne to Standard Oil Development 
Co.). A _ slightly hydrocarbon soluble Friedel- 
Crafts catalyst is employed in a first stage at 130- 
140° F. and a second stage at 95-105° F. at an overall 
space rate no greater than 3. In one of several Sun 
Oil Co. patents, K. M. Kennedy and A. Schneider 
(2,683,754-2,683,757) alkylate an olefin such as pro- 
pene with the hydrocarbon part of a tert. alkyl 
fluoride, e.g. butyl fluoride in the presence of BF, 
and a substituted cyclopentane. Dimethylpentane 
isomers are formed by alkylation and dimethyl de- 
calins by dimerization. The reaction is carried out 
in liquid homogenous phase. In 2,691,688 A. 
Schneider produces isopentane and 2,3-dimethyl- 
butane by reacting isobutane with a paraffin having 
two tartiary hydrogen atoms in the presence of HF 
and isobutylene. S. J. Hetzel in Sun Oil Co. patent 

(Continued on page 130) 


Fig. 3: U. S. Patent No. 2,706,167. Process for hydro- 
genating hydrocarbon oils, by J. Il. Harper et al 
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Here, from the compressor cylinder side, is a line-up of modern Cooper 
Bessemer GMVA's in Warren Petroleum's Sounders plant. The inset 
photo shows the neat, compact plant in which these five GMVA's ore 





housed 

Warren Petroleum Adds Horsepower... 

and new economy ... 

with Cooper-Bessemer GMVYV A S 
There was no guesswork when Warren Petroleum Corpora For any compressor need fror Ot 00 hp, there's a 
tion picked Cooper-Bessemer compressors for their new Cooper-Bessemer V-angle GMXA—GMVA-—GMWA 
Saunders Gasoline Plant near Lovington, New Mexico. They that offers unmatched operating efficiency and peak econ 
knew by experience in other of their plants that they could omy. Get complete-line catalogs and further information 
count on these modern units for outstanding performance from the Cooper-Bessemer office nearest you 


They found, too, that new GMVA’'s offer unequalled oper 
« ating economy 

Shown above are the five new GMVA V-angles that handle 

the compressing for production of liquid petroleum gases a MOUNT VERNON, ONIO yi 


and I I 
4 These 10-cjlinder GMVA s, rated 1195 hp at 300 rpm at C 0 0) Pp E h ° R E S 


4200’ altitude, are the latest Cooper-Bessemer advancement 
in the 540 to 1350 hp range. Offering a 10% reduction in 
fuel consumiption, good air ratio to all loads, higher horse New York City © Seattle, Wash. * Bradford, Pa. * Chicago, Ill 
power ratings with no space increase, and many other money Houston, Dallas, Greggton, Poempa and Odessa, Texas 


and maintenance saving features, Cooper-Bessemer units are Washington, 0. C. © Shreveport, lo. © San Francisco, Los 
Angeles, Colif. © St. Lowis, Mo. © Gloucester, Mass. © New 
Orleons, lo. © Tulsa, Oklo. © Cooper Bessemer of Canada Lid 
pressor facilities Edmonton, Alberto—Halifax, Nove Scotia 
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2,596,869 dealkylates monomethyl naphthalene to 
naphthalene by contacting it at’ elevated tempera- 
ture with a microporous siliceous material and 
nickel in the presence of hydrogen or a hydrogen 
donor. Cobalt may be substituted for the nickel 

Alkylation of benzene with propene to yield 
cumene free of butyl benzene is described by G. D 
Langlois (2,605,324 to California Research Corp.) 
The alkylation reaction product is intimately con- 
tacted with concentrated H,SO, a hydrocarbon 
phase and an acid phase separated and the hydro- 
carbon phase washed with aqueous caustic and 
fractionated. L. B. Bos (2,698,867 to the Texas Co.) 
is concerned with the alkylation of phenol with a 
high molecular weight olefin polymer in the pres- 
ence of anhydrous HF. Reaction conditions are 125- 
150° F., a phenol to polymer ratio of 3:1 or 4:1, an 
acid to olefin ratio of between 4:1 and 5:1 and a 
reaction time of 30-60 minutes 


Several patents deal with alkylation as a means 


eparating close boiling hydrocarbons. Sun Oil 
Co.'s 2,601,622 (R. M. Kennedy and A. Schneider) 
eparates non-alkylatable aromatics from saturated 
non-aromatic hydrocarbons by bringing together in 
the presence of the hydrocarbon mixture a tert. 
mono-alky! fluoride and boron trifluoride, The non- 
alkylatable aromatics are instantly converted to a 
parable sludge. American Cyanamid Co. patent 
2,694,005 (E. C. Medealf and G. N. Vriens) proposes 
yeparation of aromatic hydrocarbons from mineral 
oil fractions by alkylation of the aromatics with 
Friedel-Crafts type catalysts and separation of the 
products by fractionation 

Phillips Petroleum Co, patent 2,695,325 (F. D 
Stoops) describes a process for isomerizing n-paraf- 
fins with a catalyst comprising aluminum chloride 
and iron chloride on a carrier 


Refining 


A very large number of patents issues each year 
which cannot readily be classified process-wise. 
Some of these patents are concerned with purifica- 


of 


WEIR 


EVAPORATING | 


PLANT 


Weir Evaporating and Distilling Plant, by pro- 
viding ample supplies of fresh water distilled 
from sea water, has made possble the economic 
development of many areas with no natural sup- 


t of fresh water. 


Ships too, with Weir Evaporators, can make the 
longest voyages without buying fresh water en 
route, leaving more room for paying cargo, and 
always being sure of pure fresh water for all the 


ships services, 


We should be glad to submit estimates for Evapo- 
rating and Distilling Plants on receipt of specific 


information as to duties. 


The illustration shows @ sextuple effect 
plant which is producing 300 tons of 
fresh water daily from sea water 


tion, others with separation of hydrocarbons, still 
others deal with disproportionation reactions or the 
removal of specific materials. This whole somewhat 
heterogenous group is considered here under the 
subject refining. 

The removal of heavy metals and ashes from 
heavy hydrocarbons fractions is of major im- 
portance for catalytic cracking. G. A. Mills in 
Houdry Process Corp.'s 2,683,683 sulfides oils with 
hydrogen sulfide and ammoniacal hydrogen sulfide 
to precipitate insoluble heavy metal sulfides. These 
and excess sulfiding agent are removed prior to 
catalytic cracking. J. B. McKinley (2,689,825 to Gulf 
Research & Dev. Co.) contacts hydrocarbon oils 
with cracking catalyst fines at elevated temperature. 
The contaminant is adsorbed on the fines prior to 
treatment of the oil with active catalyst. F. W. B. 
Porter and R. P. MNoitheott (2,687,985 to British 
Petroleum Co.) remove sodium and vanadium from 
petroleum hydrocarbons by passing the hydro- 
carbons first over bauxite at about 780° F. and 1,000 
psig pressure in the absence of hydrogen to remove 
sodium and then over bauxite at the same condi- 
tions in the presence of hydrogen to remove vana- 
dium. Residual crude fractions are deashed 
according to R. S. Whiteley and A. Voorhies, Jr. 
(2,685,561 to Standard Oil Dev. Co.) by heat soaking 
at 550-770° F. for 4-8 hours to convert ash-forming 
constituents to insoluble compounds which are then 
filtered out. In another patent to the same company 
(2,682,496 R. W. Richardson and C. H. Hale) it is 
proposed to heat the oil to 600-700° F. and treat it 
with a phosphoric acid. Undesirable constituents 
are then removed by extraction with a aqueous 
solvent. 

Negative catalysts by deactivating metal surfaces 
which normally catalyse gum formation is disclosed 
in 2,696,428 (D. R. Stevens to Gulf Res. & Dev. Co.) 
Traces of a compound of the following formula are 
added to the fuel: 


. 
' 
’ 
* 
. 
4 


b 











Only a few patents can be considered here of the 
very large number dealing with the separation of 
hydrocarbons. G. J. P. Souillard (2,707,197 to Insti- 
tut Francais du Pétrole) separates cyclohexane 
from benzene by passing chlorine into the mixture 
at ambiant temperatures in the presence of light 
and absence of a catalyst. Cyclohexane is selectively 
chlorinated. Separation of cyclohexane from close 
boiling paraffins by means of azeotropic distillation 
is discussed in 2,679,472 (J. W. Touke to Phillips 
Petroleum Co.). Acetonitrile is used as a vapor en- 
trainer. E. O. Box (2,693,496 to Phillips Petroleum 
Co.) describes the separation of ethylene and acety- 
lene by selective polymerization of acetylene over 
a catalyst comprising chromia and calcium nickel 
phosphate. A method of separating various C, 
diolefins from each other by stepwise thermal poly- 
merization is disclosed in 2,704,778 (D. S. Maisel to 
Esso Res. & Eng. Co.). Olefins and paraffins can be 
separated according to 2,685,607 (E. F. Pevere and 
G. B. Arnold) by contact with silica gel which has 
been impregnated with an aqueous silver nitrate 
solution, dried and calcined. Olefins are selectively 
adsorbed. Separation of branched chain from 
straight chain and cyclic hydrocarbons is accom- 
plished by H. S. Bloch and E. M. Geiser (2,698,870 
to Universal Oil Products Co.) by contact with an 
agent comprising a solid resinous condensation 
product of an aldehyde and a urea type compound 
at 10 to 50° C. Continuous cyclic adsorbtion- 
desorption processes for the separation of hydro- 
carbons are described in Standard Oil Dev. Co 
patent 2,693,495 (S. H. Hastings, J. A. Anderson and 
A. T. Watson) and Phillips Petroleum Co. patent 
2,696,510 (J. A. Weedman) 

Extraction of hydrocarbons and hydrocarbon 
fractions has received wide attention during the 
past year. A number of Socony-Vacuum Oil Co 
patents (2,681,302-303; 2,681,333-337; E. Gorin, H. C 
Anderson and C. J. Delaney) treat the subject of 
urea and thiourea complex formation. A highly 
saturated solution of the complexing agent is passed 
down a tower. Hydrocarbons are introduced in the 
center section of the tower at a temperature lower 


(Continued on page 132) 
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NEWMAN-M‘EVO ALVES 


AUTOMATIC SELF-SEALING 
CONDUIT GATE VALVES 


Newman-McEvoy Valves are available 
with Screwed, Socket Weld or Flanked Ends 
(illustrated). Valves for 1,000 Ibs., 2,000 
Ibs., 3,000 Ibs., 5,000 Ibs., and 10,000 Ibs. 
W.O.G. pressures are manufactured in 2”, 
22", 3’ and 4” sizes. Write for illustrated 
and descriptive brochure. 





These Valves have no 
equal for Christmas 
Tree and Flow Line 
service. 


<> Newman, Hender & Co. Ltd. wooocuester strovn tos. 
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than that of the 


wlution and at which the solution 
becomes 


upersaturated and rigid globules are 
formed, The complex formed is decomposed in the 
lower part of the tower. A. 8S. Brengle (2,685,578 to 
California Research Corp.) proposes to separate 
n-parafiins by contact with solid urea wetted with 
0.10 percent of a hydrocarbon liquid boiling below 
250° F 

Extraction with sulfur dioxide is the subject of 
2,669,819 (Rh. O. Shelton and G. H. Dale to Phillips 
Petroleum Co,), The solubility relationship between 
aromatic hydrocarbons and liquid sulfur dioxide is 
changed by use of a paraffinic or naphthenic strip- 
ping oil, J. BE. Penick (2,689,822 to Socony-Vacuum 
Oil Co.) raises the octane number of a naphtha by 
extracting it with hydrogen fluoride containing 4-10 
percent of an acid soluble oil. An improved process 
for continuously treating a fluid with a treating 
liquid which is immiscible therewith is disclosed in 
Shell Dev. Co.'s 2,679,470 (W. EB. Kress). A. W. 
Francis in a group of Socony Mobil Oil Co. patents 
(2,698,276-278) describes the solvent extraction of 
lube oil stocks in which the solubility of the oil in 
olvents such as furfural, acetronitrile, etc. is in- 
ereased by use of liquid carbon dioxide. W. C. 
Simpson (2,704,738 to Shell Dev. Co.) prepares a 
catalytic cracking feed stock from residual and 
usphaltic oils as extract phase by treatment with 
saturated Cy—C, hydrocarbons containing 1-10 per- 
cent of a water soluble inorganic salt or chromium, 
manganese, iron, cobalt or nickel 

Fluoride ion is removed from high boiling hydro- 
carbons by treatment with granular boric oxide at 
200-350" F. and 10-500 mm. Hg pressure, according 
to J. P. O'Neil and J. M, Brooke (2,678,954 to Phil- 
lips Petroleum Co.). A method of removing water 
from hydrogen fluoride is disclosed in Standard Oil 
of Ind. Co's 2,697,065 (J. E. Wolf). O. M. Elliott dries 
kerosene and heavier hydrocarbons containing up 
to 1,000 ppm water by contact with a saturated 
aqueous solution of a hydroscopic lithium salt 
(2,674,562 to Sun Oil Co.) 


A number of Standard Oil Co. of Indiana patents 
(2,683,758-762;2,700,689- D. A. McCauley and A. P. 
Lien) discuss isomerization and disproportionation 
reactions. Titanium tetrafluoride and hydrogen fluo- 
ride mixtures are used as catalysts to make, for 
instance, 1,3,5 ethyl xylene from xylene and ethyl 
benzene. Boron fluoride may be used in certain 
cases instead of titanium fluoride. 

A gasoline antioxidant consisting of diamino 
durene or alkylated derivatives thereof is described 
in 2,681,271 (C. T. Y. Cowie to Imperial Chemical 
Industries Ltd.) 


Catalysts 


A large percentage of all petroleum chemical 
patents deal directly or indirectly with catalysts and 
contain methods of catalyst preparation. Patents 
reviewed in this section were selected from among 
the numerous ones which are disclosures of patent- 
able new catalyst preparations rather than of 
processes employing catalysts. 

A method of preparing a catalytic mass is dis- 
cussed by E. J. Houdry in his patent 2,695,893. 
Stable, inert, porous supports are impregnated with 
particles of solid catalytic material by dispersing the 
catalyst in very finely divided form in a liquid 
vehicle containing in solution a gellable material. 
The support is immersed in the liquid dispersion 
so as to flow the fine particles into the pores. The 
gellable solution is precipitated in the pores. 

Several patents describe alumina preparations. An 
alumina pebble of thermal and mechanical rugged- 
ness and relatively stable against growth of corun- 
dum crystals is produced according to 2,680,692 
(S. P. Robinson to Phillips Petroleum Co.) by im- 
corporating 0.5-10 percent calcium or magnesium 
silicate into the alumina. Alumina spheres produc- 
tion is the subject of J. Hoekstra’s 2,680,099 (to 
Universal Oil Products Co.). Alumina sol is com- 
mingled with hexamethylene tetramine and dropped 
into a water immiscible medium at elevated tem- 
perature. L. Heard (2,696,474 to Standard Oil Co. of 
Ind.) produces alumina hydrosols by contacting 
amalgamated aluminum at elevated temperature 
with a dilute aqueous solution of a weak organic 


acid containing also a neutral, water-miscible 
oxygenated organic solvent. 

The preparation of hydrocarbon cracking catalysts 
continues to be an active field. L. B. Ryland (2,688,- 
003 to Shell Dev. Co.) prepares a microspheroidal 
silica-alumina catalyst by first forming microspher- 
oidal sodium silicate particles of suitable composi- 
tion and size range and then reacting these with a 
solution of an aluminum salt of an acid stronger 
than silicic acid. K. D. Ashley (2,701,793 to Ameri- 
can Cyanamid Co.) precipitates and washes alumina 
gel in gelatinous hydrated silica to produce a silica- 
alumina catalyst. A sulfate free silica-alumina is 
prepared according to Davison Chemical Co.’s 
2,684,340 (L. L. Barel and C. P. Wilson) by washing 
the mixed gel with an acidic solution, resulting in 
an effluent having a pH of 3-4 and then washing 
with an alkali metal free alkaline aqueous solution, 
so as to maintain a pH of 7-8 in the effluent. F. 
Nicholson and C. P. Wilson (2,685,569 to Davison 
Chemical Corp.) claim a silica-magnesia catalyst of 
improved carbon burning properties prepared by 
reacting a colloidal magnesium oxysalt with col- 
loidal sodium silicate. Another  silica-magnesia 
catalyst (2,703,789 J. B. McKinley and W. A. Pardee 
to Gulf Res. and Dev. Co.) comprises washed, dried, 
calcined and hydrothermally treated hydrogel 
formed from a slurry consisting of 25-80 percent 
of preformed finely divided silica-magnesia in 
aqueous sodium silicate solution with sufficient 
finely divided magnesia to give an overall MgO 
content of 22-33 per cent. Spent cracking catalyst 
of the silica-alumina type can be reactivated ac- 
cording to C. E. Starr and M. A. Segura (2,694,674 
to Standard Oil Dev. Co.) by treating it with 0.1-5 
percent hydrogen fluoride at 1,000-1,100° F. to in- 
corporate 0.3-0.7 percent HF. The catalyst is then 
heat soaked in the absence of steam for 2-7 days 
at 1,050-1,150° F. : 

Phosphoric acid catalysts of improved characteris- 
tics are described in a number of Universal Oil 
Products Co. and Standard Oil Development Co 
patents. M. J. Bielawsky and J. M. Mavity (2,694,- 
048 to U.O.P) claim a catalyst consisting of 60-80 
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‘TUBEND 


WELDING FITTINGS 


The Tubend range of welding fittings meet the re 
quirements of practically every type of prefabri 
cated pipe assembly and the facility, economy and 
efficiency of fabrication becomes even more marked 
when working in confined spaces and effecting dif 
ficult directional changes 

The Tubend range comprises: elbows, return bends, 
reducers, tees and caps manufactured under strict 
supervision to meet the requirements of both British 
and American specifications 





DISTRIBUTORS IN CANADA 


VANCOUVER MACHINERY DEPOT LIMITED 
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2, King Street East, VANCOUVER (9) B.C 
Toronto. Ontario 


THE LUCEY CANADIAN SUPPLY CO. LIMITED 
EDMONTON, ALBERTA, CANADA 
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, The Hammond Tubeseal 
Floating Roof is different from all other 
floating roofs because its design and 
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mixtures can form. 
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Au floating roofs now in general use, except the Hammond Tubeseal, | 


Air-Vapor a 
provide a space between the shell of the tank and the outer rim of the roof | Mixture = 
where air-vapor mixtures form Product 


If a sour crude is stored in a conventional floating roof tank, excessive corrosion of the tank shell 
and rim plates will occur where air-vapor mixtures form. Unless the metal shoes and flexible fabric 
covers provide an absolutely gas-tight housing, some of the vapor will be lost. If the stored product is of 
intermediate volatility such as jet fuel (JP-4 grade ) combustible vapors will exist in this space under all 
normal atmospheric temperature ranges. Any ignition as from lightning will cause violent combustion 


The Hammond Tubeseal eliminates this space and prevents the forming of any air-vapor mixture 
Corrosion is stopped even for sour crudes. Jet fueis such as JP-4 grade may be stored with assured 
safety from rim fires. Vapors which cannot form cannot ignite or be lost. There is no room where 
vapor can form in a Hammond Iron Works Tubeseal Floating Roof. 
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percent of an oxy acid of phosphorous and 40-20 
percent of a solid carrier comprising 1-3 parts 
diatomaceous earth and 3-1 parts solid carbonaceous 
material, In 2,704,747 Bielawsky mixes over 50 per- 
cent of a phosphoric acid, a siliceous adsorbent and 
05-10 percent of a cobalt compound, E. D. Reeves 
and K. K. Kearby (2,694,686 to S.0.D.) calcine a 
siliceous casrier with phosphoric acid and then 
impregnate the resultant silicon phosphate support 
with phosphoric acid, 8. R. Bethea (2,681,374 to 
5.0.D.) maintain the phosphoric acid concentration 
of a polymerization catalyst at a desirable level 
while polymerizing wet C,-C, olefins. 

A desulfurization catalyst is described in Shell 
Dev. Co. patent 2,697,683 (W. F. Engel and H. 
Hoog). An alumina carrier which has been treated 
with a strong inorganic acid for at least 16 hours at 
90° C. ls impregnated with 6-8 percent molybdena 
and 12 percent cobalt and with 2.525 percent potas- 
sium based on molybdena,. The catalyst is calcined 
in oxygen at 700-800° C. for 2-40 hours. H. L. Farrow 
(2,696,475 to Phillips Petroleum Co.) impregnates a 
porous carrier with an aqueous solution of a com- 
plex ammonium salt of nickel, cobalt or copper 
Carbonates are precipitated and converted to 
metals 

A catalyst for the hydration of olefins and de- 
hydration of alcohols is disclosed in 2,604,049 (P. W. 
Reynolds and L. R. Pitwell to Imperial Chemical 
Industries) which comprises intimate admixtures of 
titanium oxide and tungsten oxide. 


New Hawthorne Bit Dealers 


Herb J. Hawthorne, Inc. Houston, manufac- 
turer of “Blue Demon” exploration drill bits, has 
announced the opening of two new authorized 
dealer stock points in the Rocky Mountain area 
J. BR. Anderson is in charge of the Anderson 
Seismograph Bit Service office in Casper, Wyo- 
ming, and C. M. Brown is in charge of the Teton 
Tool Co. office at Mills, Wyoming 


What next 

































R. S. Durkee 


Dresser Industries Appointment 


Rodney 8. Durkee has been elected a director and 
member of the executive committee of Dresser In- 
dustries, Inc., Dallas. Mr. Durkee is chairman of the 
Lane-Wells Co., which was recently acquired by 
Dresser, and an internationally prominent oil ex- 
ecutive. He joined Lane-Wells as executive vice 
president in 1938 and has been the company’s presi- 
dent since 1939, 


Control Devices Catalog 


A new 68-page catalog, GEC-1260A, on general 
purpose control devices, including a special section 
correlating by horsepower components for each type 
of motor control application, has been announced by 
the General Electric Company's General Purpose 
Control Dept., Schenectady 5, New York. 


considerable achievement. 


Buys Crescent Drilling Co. 


Drilling and Exploration Co. of Los Angeles has 
acquired the equipment of the Crescent Drilling Co. 
of Monroe, La., consisting of ten rigs, and will con- 
tinue to operate them in the Ark.-La.-Tex. and Gulf 
Coast areas, with headquarters at Monroe, managed 
by H. D. Pyke, formerly manager of the West 
Texas-Mexico division at Midland, Texas. Mr. Pyke 
is succeeded at Midland by his previous assistant 
Horace P. Goodrich. Other personnel changes are 
the addition of David A. Carnahan, formerly with 
Emsco, as chief engineer at Los Angeles; O. G. 
Barton transferred from California to Monroe, La., 
as drilling superintendent; and H. J. Stewart from 
Los Angeles to The Hague, Holland, as assistant to 
M. R. Garrison, manager of Drilvo, Drilexco’s Dutch 
subsidiary 


FPC Natural Gas Rules 


To eliminate the provoking search through 
antiquated volumes of the Federal Power Com- 
mission’s Rules and Regulations, a compact, up-to- 
date compilation of the General Rules and Regu- 
lations Under the Natural Gas Act, excluding Sub- 
chapters F (Accounts) and G (Approved Forms), 
which were in force on January 1, 1955, is now 
available. 

Information concerning this booklet may be 
obtained from Robert M. Harris, 3728 Gilbert 
Drive, Shreveport, La. 


Pipe Line Corrosion Inhibitor 


Universal Oil Products has announced that the 
use of Unicor, the company’s new corrosion inhibi- 
tor, has been extended to product pipe lines as a 
result of a series of tests showing that Unicor pro- 
tects pipe lines and storage equipment from ordi- 
nary rusting caused by moisture and air, as well as 
protecting steel and admiralty equipment from acid 
and ammoniacal attack in refinery units under 
anerobic conditions. 


... in NON-FERROUS castings? 


Casting this water turbine runner in a single piece from aluminum-bronze was a 


Birkett, Billington & Newton were able to tackle the job because they have spe- 
cialized in the development of this metal, and their unrivalled experience and 
facilities enable them to carry out such problematic non-ferrous castings 


Aluminium-bronze has a high yield point and a low weight/strength ratio, and is 
very resistant to shock, erosion, corrosion and abrasion. 









The runner and other castings have 
been made by Birkett, Billington and 
Newton for this 750 HP. Pelton 
Wheel Generator supplied to the New 
Zealand Government by Gilbert 
Gilkes and Gordon Ltd., of Kendal. 


















Castings from a few ounces to 
10 tons in phosphor-bronze, 
gun-metal, aluminium-bronze, 
manganese-bronze anid light al- 
loys. Precision-machined bushes 
and bearings. Specialists in 
high-tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, and chill-cast rods and 
tubes. 


One of Britain's Largest NON-FERROUS FOUNDRIES 


Send your enquiries to 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


Hanley, Stoke-on-Trent and Longport, Staffs 


Telephones: Head Office: Stoke-on-Trent 22184 
Longport Foundry: Stoke-on-Trent 87303 
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EXTREME INTERCHANGEABILITY THROUGHOUT THE 
RANGE CONSIDERABLY REDUCES THE FLEET OWNER'S 
SPARE PART PROBLEMS AND CUTS EXPENSES. 


LOW AIR TEMPERATURE INCREASES LIFE OF ALL 
VALVES, WORKING PARTS AND PNEUMATIC TOOLS. 
HIGH EFFICIENCY UNDER EXTREME WORKING 
CONDITIONS IN ALL CLIMATES GIVING RELIABLE 





AIR PUMPS MOBILE AIR COMPRESSORS 
OPERATING AT THE SITE OF THE NEW 
ANGLO-IRANIAN OIL REFINERY AT ADEN 

Include;-—105, 210, 250, 315 & 500 


<.fim. free ole delivered 














AIR PUMPS LTD 


BUSHEY ROAD - RAYNES PARK - LONDON - ENGLAND 


TELEGRAMS AIRPUMP ‘Ali - 19: 18)2). 
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OIL REFINERIES OF THE WORLD 








The tabulation below has been prepared to show the present capacities 

and status of oil refineries outside the United States where such informa- 

tion is available. No data is given on US.S.R. plants or refineries in 

nations dominated by the Russians. Capacities are barrels per day. Key 

to type of plant: S—Skimming; L—Lubricating; A—Asphalt; C—Cracking; 

Comp,—Complete, Under cracking capacity to indicate type: T—Thermal; 
C—Catalytic. 





































































































































































































































































































































































































SUMMARY OF REFINERY CAPACITIES Crude Type Cracking 
Operating or Operable Capacities, July 1, 1955 Name of Company Plant Location Capacity Plant Capacity 
(*Estimated—** Unknown) Aden: 
Crude Cracking Aden Petroleum 
No. Capacity Capacity Refinery, Inc Little Aden ‘!) 120,000 § 
Country Plants Barrels Daily Barrels Daily (1) 12,000 b/d Platforming capacity. 
Aden i 120,000 anand 
Albania* | 3,000 ‘aaa Albania: 
Argentina 17 201,050 111,440T Cerzic Tirana-Eibassan 3,000 SLA 
Australia 6 107,700 49,500C 
Austria* 1 42,862 oF Argentina: 
Bahrain Island 186,500 37,700TC Cia. General Asfaltos Wilde (B.A.) wr? & s 
Belgium K 127,000 26,900TC Esso Sociedad Anonima Campana (B.A.) 25,000 Comp 11,000T 
Bolivia 4 12 340 Petrolera Argentina Bahia Blanca 5,500 SC 2,300T 
Brazil 7 91,950 45,000T a — 2 
British Borneo l 47 een , , 
er om ia® ” 1 a Condor Avellaneda (B.A.) 1,000 S$ 
Seeman » 3,700 —— Argentina S.A. de ‘ ‘i | ose ‘hie a 
Canad: 43 598.050 308,625TC etroleo uenos Aires ‘’) ’ . a; 
Chile . 4 onaee 6.300T La Isaura Bahia Blanca ‘*) 1,880 SC 1,000T 
China , 9.000 ee Loterro y Papini Avellaneda (B.A.) 300 SL - 
Colombia 4 40,700 31,630TC Ragor S.A. Quilmes (B.A.) 150 SL 
‘ Y. P. F. (Enoe) Dock-Sun Avel- 
Cuba 6 11,100 2,000T . ‘ - 
Czechoslovakia*® l 8.000 ** laneda (B.A.) 5,500 Comp 3.000T 
Denmark 3 995 : Eva Peron 100,000 Comp.  59,000TC 
Ecuador 2 6.050 San Lorenzo (Santa 
» y* Fe) 17,000 SC 13,000T 
Egypt 2 53,000 6,400T ’ 
; r ( Lujan de Cyuo 
Formosa l 15,000 5,500T . 
France 15 543,128 61,450TC ee, ee oe yee 
Germans 33 279,730 71,600TC ——— eo — 
Hawaiian Island — ae 
con ie a : Pan rs (Neuquen) 1650 SC 540T 
India % 15300 7.100TC Comodora Rividavia 5,500 SC 2,000T 
er no 5 224 300 44'500T ‘1) 3,000 b/d Thermal reforming capacity. 
“orm , 4 622 100 130 000TC ‘2) 2,000 b/d tube still plant under construction. 
ly aq 5 53,530 16,000T Australia: 
lnree! J 85,000 18,000T “ Australian Oil Refinery 
Italy 35 445,200 33,050TC I td K ll (N 
Japan 16 214,500 21,930TC a por sabre , 
K , , On = Sydney) ‘!) 24,000 Com, 15,000C 
ete . 30,000 Australasian Pet. Ref.Ltd. Kwinana ‘) 62,000 SC 12,500C 
os ae ; ane os eee Bitumen & Oil Refineries 
We XICO . wy) 06, Ltd. Sydney (3) 6,500 SA 
Nether a . 235,000 59,000TC Commonwealth Oil 
Netherlands West Indies me 640,000 483,000TC Refineries Ltd. Laverton, Victoria 4,200 §S 
Norway 2,000 , Shell Co. of Australia Ltd. Clyde 10,000 SLA 
Pakistan . 5,000 1,500T Shell Ref. Pty (Aus.) Geelong 36,000 SC 12,000C 
wee u 4 47,700 14,000T Standard Vacuum Refinery 
eee og Islands 1 13,000 5,A00C Co. Ltd Altona ‘‘) 25,000 Comp 9,200C 
Po and I _5,000 3 ‘!' Construction of refinery scheduled to be completed late 1955 
renting l 27,000 10,000C 2) 6,000 b/d Platforming capacity. 
uerto tico R. 10,000 7m ‘S) 1400 b/d Platforming capacity. Platforming capacity to be increased 
Romania 210,000 50,000 to 2,300 b/d, 2,300 b/d Unifiner and a new 10,000 b/d crude unit under 
Seucl Arabia . 189,000 a construction. Scheduled completion date: late 1955. 
— Africa : pond jay (4) 1,600 b/d alkylation unit to be added in 1956. 
opain « » ” 
Sweden 4 40,900 1,000C Austria: 
Switzerland 2 1,850 Vacuum Oil Co. Kagran 4,200 SLA 
Trieste 3 23,500 . A. G. de Shell-Floridsdor- 
Trinidad 3 120,000 27,500TC fer Mineraloelfabrik Floridsodorf 3,400 SLA 
Turkey ! 250 Oesterreichische Mineral- 
United Kingdom 17 614,600 133,300TC oelwerke (Soviet) ‘') Lobau 7,700 S 
USSR* a 1,350,000 ” Benzin-Bensolverband 
United States 326 8,420,000 2,535,000TC (Soviet) |) Voesendorf 4,670 SLA - 
Uruguay ; 1 28,000 1,800T NOVA Mineraloel Raff. A.G. 
Venezuela 12 508,900 86,500T (Soviet) () Schwechat 8,472 Com, 
Yugoslavia 3 19,800 1,100T Deutsche Gasolin 
—— _—_———- (Soviet) ©) Korneuburg 7,700 S$ 
Totals 644 17,185,787 4,468, 825TC Donau Oel G.m.b.H. 
Western Hemisphere 442 11,009,700 3,684,795TC (Soviet) |) Moosbierbaum 6,720 SC 
Eastern Hemisphere .... , . 202 6,176,087 784,030TC ‘t) Operated by the Soviet Mineral Oil Administration 
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SANTA MARIA REFINERY 
and how it grew in 9% months 





JUNE 7 — Site preparation began. 


SEPT. 1 — Supporting structure nearing 
completion. 


NOV. 28 — Columns and vessels in place. 


MAR. 21 — Ready for initial operation. 


The fast schedule at Santa Maria reflects close co- 


operation between client and engineer-constructor. 
It was another turn-key project under Bechtel re- 
sponsibility—from process design to construction. 


BUILDERS FOR INDUSTRY 


Los Angeles * SAN FRANCISCO +» New Yori 
CANADIAN BECHTEL LIMITED 


- Toronto 
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Crude Type 
Capacity Plant 


Cracking 
Capacity 


Crude 
Capacity 


. : Cracking 
Name of Company Piant Location Name of Company Plant Location Capacity 


Bahrain Island: Imperial Oil Limited Montreal, Que. ‘'4) 46,000 


Bahrain 


Petroleum Co Bahrain, Persian 


Gulf ()) (@) 


186,500 Comp. 37,700TC ‘*) 


1) 23,000 bd Vacuum unit scheduled for 1955 completion, 18,000 b/d FCCU, 
23,000 bd Vacuum unit and 1,500 poly plant scheduled for 1957 com- 


pletion 


) 
(2) 


19,500 b/d thermal reforming capacity. 


' 21,000 b/d catalytic cracking capacity and 15,700 thermal cracking ca- 
pacity 


Belgium: 


“Albatre 

le Raf 
Belgian 
Compag 


“Atlas” S.A. (Esso) 
Easo Standard Ref. S.A. 


Ralfiner 
Ralfiner 
Anver 
Soc. Ind 
des Pe 
Tankage 
(4) 

(4) 


vt Antwerp ‘°) 


»” S.A. Belge pour 
linage de Petrole 
Shell Co S.A 

nie Industrielle 


Antwerp, Kiel ‘) 
Ghent 


11,000 
3,000 


2,500 
28,000 
15,000 


3,600C 


Hoboken-Antwerp 
Antwerp ‘?) 
Antwerp ‘*) 


11,000C 
2,300T 


4,000 _ 


ie Belge de Petroles 
ies et Distilleries 
solse S.A. “Radain” 
ustrielle Belge 


Antwerp ‘*) 


60,000 10,000C 
yet Transport S.A. Antwerp 3,500 § — 
Crude capacity to be increased to 15,000 b/d. 

3,600 b/d thermal reforming capacity, 2,500 b/d cat reformer planned, 
2,500 b/d thermal reforming capacity. 

750 b/sd cat reforming capacity. 


(5) 6,000 b/d thermal reforming capacity, 


Bolivia: 


Yacimientas Petroliferous 


Fiscal 


Brazil: 


Cechamba 
Seucre 
Camiri 
Sanandita 


es Bolivianos 


RAnAwm 


Petroleo Brasileiro S.A 


(Petre 


Distillar 


de Pe 


Industri 


Energia S.A 


5,000 
50,000 


»bras) Mataripe ‘') 


Cubatao ‘*) 


te 
2 
5 


ia Rio Grandense 
troleo S.A, 
as Matarazzo de 


Rio Grande do Sul 300 


<7) 


Sao Paulo 500 


eg 


Iplranga S.A, Cia. Brasileira 


de Petroleo 


Refinari 


Fetroleo Uniao 


Refinari 


Manguinhos 


(1) 


Rio Grande do Sul 6,000 
a e Exploracao de 

Sao Paulo 20,000 § 

a de Exploracao de 

Rio de Janeiro 10,000 § - 

1,500 b/d Thermal reforming cap. Crude capacity to be increased to 
15,000 b/d and refinery is to produce 3,000 b/d lubricating oils, 60 tons 
wax, F.C.C.U., 6,300 b/d cat poly. Scheduled completion: End 1957. 
Crude capacity to be increased to 60,000 b/d in 1955 and to 75,000 b/d 
later. 3,500 b/d asphalt plant under construction to be complete Nov, 
1955. Also under construction an ethylene recovery unit. Companhia de 
Petoleo de Amazonia is building a 5,000 b/d refinery at Manaus. Sched- 
uled completion date late 1955, 


British Borneo: 


Sarawak Oilfields Lid 


Lutong, Sarawak 47,300 8 


Bulgaria: 


In t 


he absence of official information, recent estimates indicate 1 refinery 


in operation in Bulgaria with a daily capacity of 9,000 barrels. 


Canada: 
Anglo-¢ 


Anglo-American Exp. Ltd 
Bonneyville Oil Refineries 


British 
Lid 


Canadian Oil Refineries Lid, Sarnia, Ont, ‘*) 
Canadian Petrofina 


Censum 


Ref 


Excelsior Refineries Ltd 


Hi- Way 


Hunky ¢ 


Brandon, Mani- 

toba ‘)) SC 
Hartell, Alta ‘*) 
Bonneyville, Alta 


‘anadian Oil Ltd 


American Oil Co, 
Calgary, Alta, ‘) 
Edmonton, Alta. ‘*) 
Moose Jaw, Sask. ‘°) 
Clarkson, Ont, ‘*) 
Montreal, Que. ‘') 


Montreal, Que, ‘") 
ers’ Co-operative 

Regina, Sask. 
Lloydminster, Alta. 
Moose Jaw, 

Sask. (10 
Rosetown, Sask. ‘'°) 
Lloydminster, 

Alta. (11) 

Ft. Williams, 
Ont, ('*) 
Moose Jaw, 
Sask. (18) 


Refineries Ltd 


il & Ref. Ltd. 


Ss 

sc 
sc 
SCA 
Comp 
SCA 
sc 
Comp. 
SCA 
SA 

Ss 

Ss 

SA 
SA 
SA 


27,100TC 
10,000C 
23,300TC 
4,100C 
15,600TC 
17,200TC 
4,600T 
7,500C 


Halifax, N.S. (15) 
Sarnia, Ont. 
Winnipeg, Man. 
Regina, Sask. ‘'*) 
Edmonton, Alta. ‘'7) 
Calgary, Alta. 
Vancouver, B.C. ‘'*) 
Norman Wells, NWT 


18,000 
78,000 
12,000 
22,500 
25,000 

9,200 
22,500 

1,250 


McColl-Frontenac Oil 


Co. Ltd. 


Montreal East, 
Que. (19) 
Edmonton, Alta. ‘*") 


45,000 


New Brunswick Oilfields 


Ltd. 


Weldon, N. B. 


Northern Petroleum Corp. 


Ltd 


North Star Oil Ltd. 


Kamsack, Sask. 
St. Boniface, 
Man, ‘*!) 


Prince Albert Refineries 


Ltd. 


Petroleum Fuels Ltd. 
Royalite Products Ltd. 


Radio Oil Refineries Lid. 
Royalite-Hiway Ltd. 
Shell Oil Co. of Canada Ltd. Shellburn, B. C. (2°) 


Prince Albert, Sask. 
Moose Jaw, Sask. 
Kamloops, B. C. 
Coleville, Sask. (22) 
East Kildonan, Man. 
Saskatoon 


1,425C 


6,500 
18,000 
44,000 


2,600C 
10,100TC 


Montreal East. ‘**) 25,500TC 


Standard Oil Co. of B. C. 


Ltd. 


Sun Oil Co. 

Supreme Refineries, Inc. 

Trinidad Leaseholds 
(Canada) Ltd. 

Wainwright Refineries Ltd. Wainwright, Alta. 


(1) 
(2) 
(a) 
(4) 


(9) 
(10) 
(it) 


(12) 


(13) 


(14) 


N. Burnaby, 

B. C, (25) 11,500 
Sarnia, Ont. (2°) 15,000 
Ogden 500 


7,500C 
11,000C 


Ss 
Port Credit, Ont. ‘*7) 8,000 SC 6,600TC 
3,000 §S ~ 

1,000 b/d Platforming capacity. 

1,500 b/d cat. reformer under construction. 

2,000 b/d cat. reforming capacity. 

1,400 b/d thermal cracking capacity and 2,000 b/d catalytic cracking 
capacity. 

1,500 b/d thermal cracking capacity and 4,500 b/d catalytic cracking 
capacity. 

4,500 b/d thermal cracking capacity and 11,600 b/d catalytic cracking 
capacity. 

3,500 b/d thermal cracking capacity and 17,500 b/d catalytic cracking 
capacity. Under construction: 13,000 b/d cat. reformer. Scheduled com- 
pletion: Late 1955. 

3,500 thermal cracking capacity, 8,300 b/d catalytic cracking capacity, 
4,000 b/d catalytic reforming capacity. Under construction: crude ca- 
pacity to be increased to 25,000 b/d. Scheduled completion: 1956™ 
Plant under construction. Will be complete Mid 1955. 

Closed down since 1949. 

500 b/d catalytic reforming capacity. 

Formerly owned by Riverlakes Oils Limited. 1,000 b/d catalytic reform- 
ing capacity. 

Formerly owned by Moose Jaw Refineries Ltd. 600 b/d catalytic re- 
forming capacity. 

10,600 b/d thermal cracking capacity and 16,500 catalytic cracking ca- 
pacity. Under construction: 4,400 b/d atmospheric and vacuum still, 
11,100 b/d vacuum pipe still and 19,500 b/d cat cracker. 

Under construction: 41,625 b/d atmospheric and vacuum unit, 15,200 b/d 
fluid cat cracker, 3,150 b/d naphtha reformer, 10,624 b/d visbreaker, 
4,000 b/d thermal cracking and 19,300 b/d catalytic cracking. Scheduled 
completion: Summer 1956. 

7,500 b/d thermal cracking capacity, 8,100 b/d catalytic cracking capacity 
and 3,100 thermal reforming capacity. 

Under construction: Equipment for lube oil manufacture including 
phenol, ketone, dewaxing, hydrofinishing plants, package plant and 
warehouse. 

Under construction: 2,340 b/d cat poly unit, treating facilities and 2,400 
b/d naptha facilities. Scheduled completion: October 1955. 

14,100 b/d thermal cracking capacity, 18,000 b/d catalytic cracking ca- 
pacity and 4,500 b/d thermal reforming capacity. 

3,100 b/d thermal cracking capacity’ and 1,700 b/d catalytic cracking 
capacity. 

1,100 b/d thermal reforming capacity. 

Formerly owned by Refinery Operators Ltd. 

3,500 b/d thermal cracking capacity, 6,600 b/d catalytic cracking capacity 
and 1,700 b/d thermal reforming capacity. Under construction: 3,300 b/d 
Platformer planned for construction. Scheduled completion: Late 1955 
9,000 b/d thermal cracking capacity, 16,500 b/d catalytic cracking ca- 
pacity. Under construction: 3,000 b/d cat cracker expansion. Scheduled 
completion: Sept. 1955. 6,600 b/d Platformer, 11,000 b/d topping plant 
and 7,500 b/d hydrodesulfurizer. Scheduled Completion: July 1956. 
Under construction: 18,000 b/d refinery expansion. Scheduled Comple- 
tion: Late 1955. 

3,000 b/d thermal reforming capacity. 

4,100 b/d thermal cracking capacity, 2,500 b/d catalytic cracking capacity 
and 2,300 thermal reforming capacity. Under construction: To increase 
capacity to 14,000 b/d. Scheduled completion: August 1955. 
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REFLEX LEVEL GAGES 
The ‘K’ Type Reflex Level 
Gage has the following 














Outstanding advantages :— 





Single row of tightening 
bolts. 


Body free from 
distortion 
Glass easily removed 
Gage body turnable, 
free to expand, and 
easily removed. 

















Write for the Klinger Master 
Catalog which describes the com- i fi —————_ 
plete range of Klinger products 


| WITH 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for USA 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 


LEVEL GAGES 


Telephone WILBANK 3/61 Cable: ROBCO Telephone HOBOKEN 2-7915 Cable. KLINGDALE 
Branches ot: SYONEY, HALIFAX. OTTAWA, TORONTO, HAMILTON, 
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Two typical 

VOKES GENSPRING 

hanger Taeieclewalelar 

ie in the oil industry 


Photoyraph by rtesy of 


IN ADEN, The British Petroleum Company’s new 
refinery came on stream in July 1954. Many sections of 
this complicated process plant piping demand 
the finest and most accurate suspension methods, and this 
requirement has been met by the installation of 
Vokes Genspring Variable Support Hangers. The Associated 
Ethyl Company Limited have also made use of these Vokes 
Genspring Hangers at their Ellesmere Port Works in Cheshire. 


é 


~ 


Photograph by courtesy of 
The British Petroleum 
Company Limited 


VOKES GENSPRING 
Variable Support 
Hangers are specifically 
designed for the control of 
vibration and limited thermal 
movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
efforts of extensive movement, 
Vokes Genspring Constant Support 
Hangers should be used. 
The full range is detailed in the 
Vokes Genspring catalogues 
available on request. 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


VOKES GENSPRING L MITED + GUILDFORD + SURREY 
VG 








Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 


Burma: 
Burmah Oil Co. Chauk ‘!) 3,000 Comp 
Nathsingh Oil Co. Ltd Yenangyaung 700 S 
‘1) 2500 b/d distillation unit under construction 

Chile: 
Johannsen, G. H 
Maritano, Miguel 
Soc. Establecimientes 

Quimicos Via del Mar 175 
Empresa Nacional del 

Petroleo Concon ‘!) 20,000 SC 6,300T 


!) 4,160 b/d reforming capacity 
China: 


Chinese Government Kensu 9,000 


Coquimbo, Chile 
Talcahuano 60 


Colombia: 


Colombian Petroleum Co Tibu 2,200 S 
Empresa Colombiana Barrancabermeja ‘') 37,500 Comp. 31,630TC 
International Petroleum 
(Colombia) Ltd. Cartagena ‘?) 26,500 SC 13,130C 

The Texas Petroleum Co. Guamo ‘*) 1000 S 

‘!) Plant owned by Empresa Colombiana de Petroles. Operated under con- 

tract by International Petroleum 

‘2) Refinery under construction. To be complete last quarter 1957 

‘9) Increasing charging capacity to 1,200 b/d 
Cuba: 
Cia. Exploradora de Petroleo Jarahueca 400 §S 
Cia. Petrolera Jarahueca Jarahueca 600 Ss 
Cuban Oil Ref. Co. Cabaiguan 1000 SC 500T 
Destiladora Jarahueca Santa Clara 200 § 
Esso Standard Oil Co. Belot 8600 SCA 1,500T 
Union Gas Co. Bacaranao 300 5S 

Note: The Texas Co. is planning to build a 20,000 b/d refinery at Santiago 


Czechosolovakia: 

In the absence of official information, recent estimates indicate a total of 1 
refinery in Czechoslovakia with a daily crude capacity of 8,000 barrels 
Denmark: 


A/S Kalundborg Oile- 

raffinaderi Kalundborg 
Dansk Mineraloliefabrik 
L. C. Glad & Co. 


Copenhagen 
Copenhagen 


Ecuador: 


Anglo Ecuadorian Oilfields 
Ltd. La Libertad 
Manabi Exploration Co. Cautivo 


Egypt: 
Anglo-Egyptian Oil Fields 
Ltd. Suez 44,000 SC 6,400T 
Raffinerie de Petrole du 
Government Suez ‘!) 9,000 SA 
‘!) Planning to increase capacity to 26,000 b/d 
Note: Refinerie de Petrole du Government planning to build refinery of 29 
000 b/d capacity at Cairo 


Finland: 


Neste Corp. to build an 18,000 b/d refinery at Turku. Contract was signed 
recently 


Formosa: 
Chinese Petroleum Corp. Kaoshiung, 
Taiwan ‘!) 15,000 SCL 5,500T 
(1) 3.100 b/d cat reforming capacity under construction. 10,000 b/d ther- 
mofor cat cracker. Scheduled completion: late 1955 or early 1956 


France: 
Compagnie Francaise de 
Raffinage La Mede ‘!) 68,000 SAC 14,000TC 
Gonfreville ‘?) 75,000 Comp 9,000T 
Compagnie de Raffinage 
Shell-Berre Petit-Couronne ‘*) 50,000 Comp 5,500T 
Pauillac 12,000 SA 
Berre ‘*) 75,000 Comp. 10,000TC 
Pechelbronn SAEM Merkwiller 1,600 Comp 200T 
Raffineries Francaises de 
Petrole de L’Atlantique Donges ‘°) 32,000 SC 10,600C 
Raff. de Petrole de la 
Gironde Bec d’Ames ‘°) 20,000 S 
Ste. Cherifienne des 
Petroles Petitjean (Morocco) 4,000 SC 
Ste. Francaise des Petroles 
BP. L’Avera ‘7) 50,000 S 
Dunkerque ‘*) 45,000 Comp 
Socony-Vacuum Francaise N. Dame de Graven- 
chon ‘") 17,250 SL 
Frontignan ‘'°) 22,000 SC 11,000C 
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As compared with other forms of asbestos insulation, CAPOSITE enjoys one 
very considerable advantage. This is in the matter of fibre-length—a key 
factor in the thermal efficiency of all asbestos materials. CAPOSITE is made 
from the uniquely long-fibred type of asbestos known as amosite, obtained 
from The Cape Asbestos Co’s own mines. This extra length of fibre gives it 
a long start, both in thermal efficiency and in other important respects as 
well; in greater durability, for example, without any corresponding excess of 
weight. CAPOSITE is available in moulded form to suit the contour of the 
surface to be insulated. It is easily applied, combining lightness in weight 
with exceptional strength and durability. CAPOSITE Insulations are designed 
for use up to 1,0CO°F. For temperatures in excess of 1,000°F there is a 
complete range of CAPOSIL High Temperature Insulations. 





Capt 


The Cape Asbestos Company Limited, 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 


United States Enquiries: North American Asbestos Corp., Board of Trade Bidg., Chicago 4, Ill 
Cape Asbestos (Canada) Ltd., 200 Bloor Street, East, Toronto, Ontario eS 
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il il Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 
Esso Standard Societe 
Anonyme Francaise Port Jerome ‘'!) 75,000 Comp. 10,000C 
La Mailleraye ‘'?) 770 S$ 
‘1) 11000 b/d Thermal Reforming Capacity. Under construction: Crude 
distillation unit. Scheduled Completion: September 1955 
'2) 13,000 b/d Thermal Reforming Capacity. Under construction: cat 
cracker. Scheduled Completion: May 1956 


HEAT RESISTING 


' 3,500 b/d Thermal Reforming Capacity. Under construction: 8,000 b/d 
cat cracker. Scheduled Completion: Mid 1956 
9,000 b/d Thermal Reforming Capacity. 
4,400 b/d Thermal Reforming Capacity. 
' 3699 b/d Thermal Reforming Capacity. Under construction: 4,600 b/d 
cat cracker. Scheduled Completion 1957. 6,300 b/d vacuum unit, 540 
b/d polymerization plant. Scheduled Completion: 1956. 
5,000 b/d Thermal Reforming Capacity, 6,000 b/d Platforming capacity 
6,000 b/d Thermal Reforming Capacity. 
2,600 b/d Thermal Reforming Capacity. Under construction: 4,100 b/d 
Sovaformer. 
(19) 2600 b/d Thermal Reforming capacity 
(11) 11,500 b/d Thermal Reforming capacity. Under construction: Polymeri- 
zation unit 
(12) Medicinal and technical white oil greases and special products 
Germany: 
Badische Anilin & 
Sodafabrik Ludwigshafen -on- 
Rhine 
BP Benzin-und Petroleum 
GmbH (British Petroleum 
Co. Ltd.) Hamburg-Finken- 








MADE FROM OSBORN ‘TROPIC’ 
HEAT=RESISTING STEEL 


TROPIC’ Fireproof Steels have 
been developed primarily te 
provide an alley with excep- 
tional Heat-Resisting quelities 
eminently suitable for furnace 
parts 


"TROPIC" Tube Supports are 
casi from these Chrome Nickel 
Alleys, to meet A.S.T.M., 8.5 
ond Ojl Company Specifica- 
tions 

They are guaranteed accurate 
to drawing dimensions and are 
imparted with a superfine 
finish. Long Service at High 
Temperatures is assured 


“TROPIC” Steels are available 
in Sheet, Plate and Bar form, 
alee Forgings for making up 
into ancillary equipment 

Samuel Osborn & Co., Limited 
are major producers of Heat- 
Resisting Steel Furnace Cast- 
ings, for refineries throughout 


NS 





Coelner Benzin-Raffinere 
Deutsche Erdoel-A.G. 


Deutsche Gasolin A.G. 
Deutsche Shell A.G 


Deutsche Vaccum Oel A.G 


Esso A.G 


| Gelsenberg Benzine A.G. 
Gewerkschaft Deurag-Nerag 


Gew. Erdoel-Raff. Emsland 
Gew. Grieff Bergbau 


Johann Haltermann 


Kraftsoff - Handelsgesellschaft 


GmbH. 


Mineraloel-und Asphalt- 
werke A.G. (MAWAG) 


Mineraloelwerke Albert 
Sengewald 


Mineraloelwerke Albrecht 
& Co 


Mineraloelwerke Peine 
(Schindler) 


Oelwerke Julius Schindler 
GmbH 
Ruhrbau GmbH 


Ruhrchemie, A.G 
Ruhroel GmbH 
Schloven-Chemie A.G 


Union Rheinische Braun- 
kohlen Kraftstoff A.G 


Wintershall A.G 


Zeller & Gmelin 


werder ‘!) 30,000 


Cologne ‘?) 
Heide 
Weitze 
Hamburg-Grasbrook 
Dollbergen-Lehrte 
Hamburg-Harburg 
Monheim on Rhine 
Hamburg- 
Grasbrook ‘?) 
Duesseldorf- 
Reisholz ‘?) 
Hamburg-Wil- 
helmsburg 
Bremen-Oslebs- 
hausen 
Wedel on Elbe 
Hamburg-Har- 
burg ‘*) 
Gelsenkirchen ‘ 
Misburg nr 
Hannover ‘®) 
Lingen-on-Ems 
Dollbergen 
Hamburg- 
Wilhelmsburg 


Essen 


Ostermoor on Kiel 
Canal 


Dedenhausen 
(Hannover) ‘’) 


Hamburg- 
Grasbrook ‘2) 


Peine (Hannover) 


Hamburg-Neuhof 

Muelheim on 
Ruhr ‘7 

Oberhause-Holten 

Bottrop ‘*) 

Gelsenkirchen- 
Buer ‘'” 


Wesseling nr 
cologne ‘'2) 

Salzbergen 
(Emsland) 

Eislingen 
(Wuerttemberg) 


320 


12,600 
1,000 
1,400 
2,500 

10,000 


4,000 


1,700 


900 


850 


15,300 


1,000 


39,000 
49,000 


250 


390 


5,600 


6,500 
11,000 
2,700 


21,500 


28,000 


2,300 


170 


SCA 


Comp 
SLA 
SL 
Comp 
SLA 
SLA 


L 


Comp 
L 


Comp 10,000C 


SH 10,000C 


Comp 4,500T 
SL 


S 
Comp 6,000TC 
Ss 


11 800T 
L 


SL 


{1) 3,200 b/d thermal reforming capacity and 6,000 b/d Platforming 
capacity 
Half finished charging capacity. 

'3) Type of gasoline rerunning. 


SAMUEL OSBORN & CO., LIMITED 
SHEFFIELD * ENGLAND 
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A KERRIGAN 


Grating for Every Need 


A CATALOG 


for Every Grating 
WRITE FOR YOUR COPY NOW! 


Thy 


STEEL 


for the 1001 applications 
where safety and strength 
come first. Kerrigan Stee! 
Grating is BONDERIZED 


for corrosion resistance 


Truly, in both size and type, 
there is a Kerrigan Weldforged 
grating for every need. Let our 
new catalogs prove it to you. 
Send for the one you think best 
answers your need (or ask for 
ALL FOUR if you wish). We 
will also be glad to send you 
a desk-size grating sample. 
Write Kerrigan Iron Works, 
Inc., General Sales Office, 
274 Madison Ave., New 
York City. 


ond extra yeors of life 


STAINLESS and MONEL 

non-magnetic steel for the 
chemical, oil and packing 
industries for ANY 















pd installation where high 
; resistance to heat, acids 
chemicals, and corrosion 
is needed 
: aIveTeD 
WAIT PNT NA ALUMINUM 
al ws ls a | spark-proof for those 
— —— ~ whose need is strength 





~~ BS PARA PROOF 


AND lightness. Extra safe 
and strong. Allowable 
fiber stress 15,000 psi 
Modulus of elasticity 
10,000,000 psi 











RIVETED STEEL 


where it is desired to 


Q match existing grating 
, 








a See ae aa aes "7 

“ KERRIGAN IRON WORKS, INC., 274 Madison Avenue, New York City 
. | Please send me the aratina catalogs checked below | 
Steel Stainless Aluminun Riveted Stee ; 

| N | 

Kerrigan Grating is j Nome j 

lc, n ! 

Custom-Made for YOUR Job! _ { 
1 Street & Number i 

| | 

| City and State J 

ania aanaeemanenerenaaes es enenasatenememetienemneneneneneanamandi = 
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Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 








| . 
| (Germany, continued) 


(4) 3800 b/d thermal reforming capacity. Under construction: crude 
capacity to be increased to 43,000 b/d and 7,000 b/d cat. reforming 
Scheduled completion: 1956. 

' 7,100 b/d cat. reforming capacity. 

2,100 b/d thermal reforming capacity. Under construction: 2,600 b/d 

Platformer. 

‘T) Temporarily shut down. 

' 2000 b/d thermal reforming capacity, 2,000 b/d thermal cracking 

capacity, 4,000 b/d catalytic cracking capacity. 

2,500 b/d thermal reforming capacity. Reconstruction of the hydrogena- 

tion unit and construction of a cat cracker, 5,500 b/d crude oil charging 

capacity each. 

(10) 2100 b/d thermal reforming capacity. 

(11) 6,500 b/d intake capacity for Hydrogenation 

(12) 7,100 b/d intake capacity for Hydrogenation. 


BROTHERHOOD 
STEAM TURBINES 


FOR DRIVING PUMPS, ETC. 






























Wide range—All types. 
Over 40 years’ experience. 
Hundreds in hand — 
thousands in service. 
Greece: 

Greek Government to build a 30,000 b/d refinery. Plant will include 
thermal cracker and cat reformer. Completion planned for 1957 





BROTHERHOOD 


COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire made to suit your 
requirements 


Thousands in service. 


Hawaiian Islands: 
Pacific Refiners Ltd. Honolulu, Oahu ‘!) 3,000 SA 
‘1) Operates on reduced crude and butane. 
Standard Oil Co. of Calif. to build a 20,000-30,000 b/d refinery at Honolulu 


Hungary: 
In the absence of official information, recent estimates indicate 3 refineries 
in operation in Hungary with a daily capacity of 35,000 barrels 


BROTHERHOOD India: 






Assam Oil Co. Digboi 7500 Comp 2,000T 
GENERATING SETS Burmah-Shell Refineries | Bombay 40,000 S 
Caltex Oil Co. Vishaktnam ‘!) 13,500 i 
Turbine driven up to 11,000 KW. Standard Vacuum Oil Co. Bombay 
Engine driven up to 340 KW (Trombay) ‘?) 27,800 Comp. 5,100C 


(1) Refinery under construction. To be complete in 1957 


Scores in hand 
: (2) 4,200 b/d thermal reforming capacity. 


hundreds in service, 








Indonesia: 
BROTHERHOOD N.V. de Bataafsche Petro- 
REFRIGERATING PLANT leum Mij. (Shell) Balik Papan, NE. 
Borneo 55,000 SW 
P. Brandon, 

Ammonia, CO., Freon, Methy! Sumatra ‘)) 
Chloride, SO,. Wide range — Paladju, Sumatra (2) 90,000 SC 10,000T 
single and double acting — one Tjepu, Java 4600 S - 
or more stages. Made to Wonokroma, Java 3,200 SA 





N.V. Standard Vacuum 


measure for ° 
special duties Petroleum Mij. Sungi, Gerong 71,500 SCW 34,500T 





































‘1) Impossible to resume operations. Former capacity 23,000 b/d. 
BROTHERHOOD | {2} 15,000 b/d thermal reforming capacity. 
STEAM ENGINES Iran: 
National Iran Oil Co. ‘!) Abadan ‘?) 550,000 Comp. 130,000TC 
High Speed Vertical | ——— A 
up to 500 B.H.P. | ‘1) Operated by Iranian Oil Refining Co 
Many in hand and hundreds in ‘2) 95,000 b/d thermal cracking capacity and 35,000 cat cracking capacity. 
service. ‘%) Crude topping plant for Abadan refinery; makes no finished products 
ships tops or bottoms to Abadan by pipe line as required for finishing. 
BROTHERHOOD Iraq: 
Iraq Petroleum Co. Bab Gurgur 13,500 S 
COOLING TOWERS Kanaquin Oil Co. Ltd. Alwand 11400 S 
Basrah 3430 S _ 
Government Oil Refineries Baghdad 24,000 Comp. 16,000T 
et « a Qaiyarah 1,200 A — 
All types , ' 
srael: 
Nearly 50 years’ experience. Consolidated Refineries Ltd. Haifa, Israel ‘') 85,000 SGA 18,000T 
(1) 20,000 b/d thermal reforming capacity 
Italy: - 
also Manufacturers of all kinds of Anonima Petroli Italian 
(API) Falconara ‘!) 26,000 SA 8,000T 
PLANT TO CUSTOMERS’ OWN DESIGNS Asfalti Bitumo-Catramie | 
Derivati (ABCD) Ragusa, Sicily 100 A 
WHY NOT SEND YOUR PROBLEMS TO US? Aurora Marghera, Venice 400 S ~ 
Bianchi Petroli Cologno Monzese ‘*) 1,250 S - 
We shall be pleased to investigate them confidentially CONDOR Rho 45,000 SC 15.000C 
without commitment | Delle Piane Genoa 1000 S _ 
Distilleria Italiana Cantrami 
Affini (DICA) Carrara 3,000 S 
Galletti Florence 3,700 S 
BROTHERHOOD | Garrone Genoa 21000 
| Industria raffinazione Oli 
Minerali (TROM) Marghera, Venice ‘*) 30,000 Comp. 800T 
LC.LP. Mantova 10,000 SC 4,000T 
Mantura 12,000 S 
Idrocarburi Nazionali (SIN) Pietramala, Florence 1,000 S 
LP.L.O.M. Genoa 1000 S 
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THESE COMPACT SETS ENSURE 
ECONOMY IN HOUSING AND 
INSTALLATION COSTS 


Ean 


Gas compressors at Trinidad for catalytic cracking plant of 
Trinidad Leaseholds, Lid. The installation consists of five 
GMV6 gas compressors, one GMX4 gas compressor and on 
GMX4 auxiliary high pressure air compressor 


‘H & W’ ARE CONCERNED IN THE COMPRESSOR INSTALLATIONS AT 

VARIOUS REFINERIES, INCLUDING H & W - COOPER - BESSEMER GAS 

ENGINE UNITS AT FAWLEY, GRANGEMOUTH, LLANDARCY, KENT AND 

TRINIDAD; ELECTRICALLY DRIVEN COMPRESSORS AT FAWLEY, STAN. 

LOW, KURNELL, AND HAIFA: AND STEAM ENGINE DRIVEN COMPRES. 
SORS AT ADEN 


Pd gies ede he 


HARLAND & WOLFF Engineering Works, Queen's Island, Belfast 


LIMITED London Office 9. Whitehall. § W. 1 
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Grill Flooring fitted at the Shell Oil 


Refinery, Stanlow. Photograph 
reproduced by courtesy of 
Shell Information Unit. 


There is a wide 


NON-SLIP range of applica- 


tions for Grill 


Flooring in indus- 


SAFETY FROM 


try, and at all times 
FALLING OBJECTS ry, and at all times 


we welcome 


enquiries for indi- 
INTERLOCKED Sale 
NO RATTLES vidual applications 


and offer the 
services of our 
designers in dealing 


MAXIMUM LIGHT 
AND VENTILATION with specific jobs 


where Grill Floor- 


ing might be con- 
SHEDS OIL 
AND WATER veniently applied 


Associated Company: Deco Engineering Company Limited, Manufacturers of Spe 
cial Electrical Equipment for every class of Handling Plant. 


Winch Limiting Mechanisms with special quick reset features. Shunts and Ultimate 
Series Type 
Float Controls 


Centrifugal Switches 


Contact Collector Columns for all classes of Cranes, Slurries, Turntables, Mixers, 
et 


Special limit and control switches, push buttons and auxiliary devices for automatic 
operation of Material Handling Plants 


Deco” Patent Hose Reeling Drums, Patent No. 370,076/32 for use with Fluids 
Overhead collector equipment up to 650 volts D.C. 


GRILL FLOORS LTD 


WESTROW «+ NORTH KENSINGTON «+ LONDON W.10 


Telephone: LADBROKE 3066/7 





Crude Cracking 
Name of Company Plant Location Capacity Capacity 
(Italy, continued) 
LLS.E.A. Valmadrera,Como” 2,700 S 
LN PET. La Spezia ‘®) 30,000 S 
Industria Nazionale Oli 
Lubrificanti (NILO) Milan 1200 §S 
Lombardi Petroli Villasanta, Milan 5,500 SC 
Purfina Italiana S.p.a. Genoa ‘") 11,000 Comp 
Milan ‘*) 7,000 Comp. 
Rome ‘*) 10,000 Comp. 
Florence 3,700 Comp 
Petroli d'Italia Fiorenzuola d’Arda, 
Parma ‘!°) 2.200 S 
Raffineria Siciliana Oli Min- 
erali (RASIOM) Augusta, Sicily 35,000 S 
Raffineria Oli Lubrificanti 
(ROL) Viguzzolo, 
Alessandria ‘'! 1400 SL 
Socony-Vacuum Naples ‘'?) 60,000 Comp 
Sanquirico Genoa 1400 § 
S.A.R.0.M. Ravenna 12,000 
SA.R.P.0O.M. Trecate, Novara ‘'*) 27,000 
Italia Cremona ‘'*) 1,500 
S.P.1. Fornovo Taro, 
Parma ‘!°) 2,200 S 
STANIC Bari ‘'*) 33,900 SA 
Leghorn ‘'7) 33,600 Comp 
S.T.O.1 Florence ‘'*) 3,350 S 
Volpato Milan 2,100 S 
‘1) 2,500 b/d Thermal Cracking capacity 
‘2) Catalytic reformer under construction. 
‘3) Under construction: 4,800 b/d splitting plant. Scheduled completion 
May 1956. 3,600 b/d cat. reformer, scheduled completion: December 1956 
‘4) 7,600 b/d thermal reforming capacity. Under construction: 2,000 b/d 
Platformer. Scheduled completion: early 1956. 
500 b/d cat. reforming capacity. 
2,800 b/d thermal reforming capacity. 
1,000 b/sd Platformer under construction. 
3,000 b/sd vacuum distillation unit under construction. 
500 b/d thermal reforming capacity. 
900 b/d cat. reformer under construction. Scheduled completion: 7/31/55 
Thermal reformer under construction. 
16,000 thermal reforming capacity. Under construction: 22,000 b/d cat 
cracker. 
Under construction: 2,800 b/d cat cracker, 5,150 b/d vacuum unit, 315 
b/d polymerization unit. Scheduled completion: Aug. 1955 
800 b/d cat. reforming capacity. 
900 b/d cat. reformer under construction. Scheduled completion: July 31, 
1955. 
3,500 thermal reforming capacity. Under construction: 4,850 b/d addi- 
tional crude capacity. Scheduled completion: Late 1955 
3,600 thermal reforming capacity. Under construction: 8,900 b/sd cat- 
former. Scheduled completion: late 1955. 
400 b/d cat cycloversion capacity. Under construction: 11,000 b/d crude 
capacity increase, 1,200 b/d cat. reforming capacity, 600 b/d thermal 
reformer. 
NOTE: The following refineries are being built: AGIP refinery at Caligi, 
ISLOM at Gaeta, Sicily, and GOLFO refinery near Naples. 


Japan: 
Daikyo Oil Co. Yokkaichi 24,000 SLA 
Koa Oil Co. Marifu ‘!) 10,000 Comp. 
Maruzen Oil Co. Shimotsu 26,500 Comp. 
Matsuyama 8,000 S 
Mitsubishi Oil Co Kawasaki ‘?) 29,400 Comp 
Nippon Mining Co Furnakawa 6,000 Comp 
Nippon Oil Co. Akita 4,000 SLAC 
Kashiwasaki ‘®) 6,000 SLA 
Niigata 2,000 SLA 
Nippon Pet. Ref. Co. Ltd. Yokohama 20,000 Comp 
Kuadamatsu ‘‘) 7,000 SLA 
Showa Oil Co Kawasaki ‘°) 11,900 Comp 1,200C 
Hirazaua 3,000 Comp 
Niigata 9,700 Comp 
Toa Nenryo Kogyo Co. Shimisu 7,000 SLA - 
Wakayama ‘°) 40,000 Comp. 3,80T 
|) 1,200 b/d cat. reforming capacity. 
(2) Wax treating and moulding plant under construction 
‘8) Under construction: 6,000 b/d topping plant. Scheduled completion 
Nov. 1955. 600 b/d Platformer, 1,000 b/d Furfurl extraction plant 
Scheduled completion: 1956 or 1957. 
‘*) 1,200 b/d cat. reforming capacity 
(5) 1,200 b/d thermal reforming capacity 
(6) 10,000 b/d cat cracker under construction 


Korea: 
Plant destroyed. 


Kuwait: 
Kuwait Oil Co. Ltd Mina al Ahmadi, 
Persian Gulf ‘') 30,000 S 
‘1) 600 b/d bitumen plant under construction 
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DIAPHRAGM VALVES 
y _EXCESS-FLOW VALVES 
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STO KAGE BREATHER VALVES 
TANK WASHING MACHINES 


| COPPERWELD GROUND RODS | 
SAFETY Ot Seo 
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Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 


Lebanon 


Iraq Petroleum Co. Lid Tripoli 11250 § 
Viediterranean Refining Co. Sidon ‘ 6250 § 
Plant crude capacity being increased to 9,000 b/d 
Mexico 
Petroleos Mexicanos Arbol Grande, 
Tampico ‘)) 23,000 SLA —_ 
Atzacapotzalco, 
DF, ‘?) 62,000 SC 14,500T 
Ciudad Madero, 
Tampico ‘ 78,000 SCA 6,500T 
Mata Redonda, Vera 
Cruz 17,000 SC 6,000T 
Minatitlan, Vera 
Cruz ‘' 32,000 SL 
Poza Rica, Vera 
Cruz 4500 § 
Reynosa, Tampico ‘) 7,000 § 
Salamanca, Gto 30000 SCL 5,000T 


lo improve refinery. Scheduled completion: late 1955 
To inerease capacity by 50,000 b/d. Scheduled completion: late 1955 
Planning to increase capacity to 100,000 b/d and to install cat cracker 
and fluid coker. Scheduled completion: Early 1957 
To install new pipe still, and thermal cat cracker. Scheduled com- 
pletion Late 1955 
To increase capacity to 10,000 b/d and install thermal cat cracker 
Scheduled completion: Late 1955 

Note: Pemex is planning to build a 30,000 b/d refinery on Pacific Coast 


Netherlands 
N.V. de Batanala he Petro 


leurn Mij (Shell) Pernis ‘!) 200,000 SCL 53,000TC 
Caltex Petroleum Mij. N.V. Pernis ‘?) 35,000 SC 6,000T 


20,000 b/d thermal cracking capacity and 33,000 b/d cat cracking 
capacity 

6,500 b/d thermal reforming capacity. Under construction: 7,000 b/d 
Platformer and 4,000 b/d desulfurization unit. Scheduled completion 


1957 


Netherlands West Indies 
N.V. Curacaosche Petroleum 


Industrie Mij Curacao ‘)) 200,000 Comp. 100,000T 
Aruba ‘?) 


Name of Company 


Lago Oil & Transport Co 


Crude Type Cracking 
Plant Location Capacity Plant Capacity 


Aruba ' 440,000 Comp. 383,000TC 


‘1) 18,000 b/d thermal reforming capacity 


? 


'2) Closed down 


' 340,000 thermal cracking capacity, 43,000 b/d cat cracking capacity and 
16,000 b/d thermal reforming capacity 


Norway: 


A/S Norske Esso (A/S Ost- 


landske Petroleum- 


Compagni Valloy per Tonsberg 2,000 S 
Pakistan: 
Attock Oil Co Punjab, Rawahlpindi 5,000 §S 1, 500T 
Peru: 
Cia. de Petroleo Ganzo 
Azul Agua Caliente 1,200 § 
Empresa Petrolera Fiscal Iquites ‘ 1500 §S 
International Petroleum Co. Talara 45,000 Comp. 14,000T 
‘1) Under construction 
Philippine Islands: 
Caltex (Philippines) Inc Batangas 13,000 SC 5,409C 


Portugal: 


“Sacor”’ S.A. Concessionaria 
de Refinacao de Petroles 


em Portugal Cabo Ruivo 27,000 SC 10,000C 
Puerto Rico: 
Caribbean Refining Co San Juan 10,000 
Commonwealth Oil Ref. Co. Guayanilla Bay “' 25,000 


' Under construction 


Romania: 
In the absence of 


official information, recent estimates indicate that 


Romania has daily refinery capacity of 210,000 barrels. The number of re- 
fineries in Romania is unknown 


Saudi Arabia: 


Arabian American Oil Co Ras Tanura | 189,000 SA 


‘1) 24,000 b/d thermal reforming capacity. Fluid Hydroformer with a 12,500 


b/d capacity is 


1956. 


under construction. Scheduled completion date: Jan 


Eminently suitable for han- 
dling spirits and other volatile 
fluids, this Screw Displacement 
Pump is of the all round clear- 
ance design and is capable of 
working with a high suc- 
tion lift. The flow is 
practically pulseless and 
the unit self priming. 


(LIMITED) 
STOTHERT € PITT tTtD BATH ENGLAND 
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Photograph by courtesy of Messrs. E. B. Badger & Sons Limited and 
British Petroleum Co. Limited. 


This stripping tower, constructed to API. ASME, Code is an ex 
ample of the type of work which Newton Chambers undertak« 
for the oil industry at home and abroad. 
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Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 
Poland: 


In the absence of official information, recent estimates indicate 1 refinery 
in operation in Poland with a daily capacity of 5,000 barrels. 


South Africa 
ho. Africa Torbanite Mining 
& Refining Co Boksburg N. 
Transvaal ‘)) 2,000 SAC 2,000T 
Standard Vacuum Refining 
Co, of So. Africa Pty. Lad. Durban 15600 SAC 5,700C 
‘!) Does not process crude petroleum. 


Spain: 
“Campsa” Cia Arrandetaria 
del Monopolio de Petroleo 


S.A Barcelona 20 SL _- 
“Cepsa” Cia Espanola de Pe- 

troleo S.A Canary Islands ‘}) 30,000 Comp. 43,500T 
Refineria de Petroles de 

Escombreras, S.A Escombreras ‘?) 30000 SL -- 


‘') Under construction: 10,000 b/sd distillation unit, 5,000 b/d Platforming 
capacity 

‘*) $500 b/d Thermal reforming capacity. Under construction: 23,000 top- 
ping plant, 8,000 Platformer. Scheduled completion: 1957. 4,500 b/d 
LPGas plant. Scheduled completion: Late 1955, 


Sweden: 


A-B Nymas Petroleum Nynashamm ‘!) 12,000 Comp. 1,000C 
Malmo 1900 SA 

Koppartrans Oljeaktiebolag Goteborg ‘*) 25,000 S 

Sivenska Skifferoje A/B Narkes-Kvarntorp 2,000 5 - 


' 1,900 b/d Therrnal Reforming capacity. 
‘2) 4400 b/d Thermal Reforming capacity. Under construction: catalytic 
cracking unit. Scheduled completion: March 1956. 


Switzerland: 


Ipsa A.G Rotkreuz ‘!) 1500 § 
Schweiz-Sprengstoffabrick Dottikon ‘?) 350 5 
Operates on tops 
Manufactures special naphthas 
Trieste: 
Aquila S.A. Teenico Indus- 
triale Trieste 18,000 SCL -- 
Kaso Standard San Saba 5,000 SLA 
LR.C.O Trieste 500 SA — 





Crude 


Name of Company Plant Location Capacity 


United Kingdom: 
British Petroleum Co. Ltd. Isle of Grain, Kent ‘') 90,000 
Berry Wiggins & Co. Ltd. Kingsmouth on the 


Medway nr. Roch- 


ester, Kent. 4,300 

Salford 1,800 

Briggs, & Co. Ltd., Wm. Dundee, Scotland 1,000 

Carless Capel & Leonard London 200 

Esso Petroleum Co. Ltd. Fawley ‘?) 140,000 

Lobitos Oil Fields Ltd Ellesmere Port ‘*) 4,000 

London & Thameshaven Oil 

Wharves Ltd. Thameshaven 2.000 

Manchester Oil Refinery Ltd. Trafford Park 3,000 
National Oil Refineries Ltd. Lilandarcy S. 

Wales ‘*) 90,000 

Scottish Oils Ltd. Grangemouth 55,000 


Pumpherston, Scot. 3,500 


Shell Refining & Marketing 


Co. Ltd. Stanlow, Ellesmere 
Port ‘5 91,000 
Ardrossan, Scot. 3,200 
Shell Haven, 
Essex ‘°) 66,000 


Heysham, Lancs. {) 36,000 


Vacuum Oil Co, Ltd. Coryton, Essex 22,000 


(1) 


‘2) 45,000 b/sd thermal reforming capacity. Under construction 
b/sd fluid hydroformer and 27,000 b/sd vacuum pipe still 


(3) 
(4) 


(5) 


5,000 b/d Platforming capacity. 


Platformer under construction. 
5,000 b/d Platforming capacity. 


9,200 b/d Thermal reforming capacity and 9,000 b/d cat reforming 
capacity. Epikote plant under construction. Scheduled completion end 


1955. 


9,200 b/d thermal reforming capacity. Under construction 
cat reformer. Scheduled completion: end of 1955. 
4,100 b/d thermal reforming capacity and 6,100 


capacity 


Turkey: 
Turkiye Petrolileri A.O. Batman ‘!) 250 


(1) Under construction: Building 6,250 b/d refinery with 3,010 b/d cat 


It is estimated that crude capacity now approximates 1,350,000 barrels 


daily. 


Type 
Plant 


SCL 


Ss 
SLA 
SLA 
Ss 
Comp 
Comp 


LA 


Comp 
Comp 
SC 
sc 


Comp. 
A 

SLAW 
S 


Comp 


SA 


cracker at Batman. Scheduled completion August 1955 
US.S.R. 


b/d 





Cracking 
Capacity 


12,500C 


36,000C 
1,000T 


12,500C 
12,500C 
2,800T 


28,000C 


10,000C 


12,000 b/d 


visbreaking 








ACTIVATED CARBON, SILICA GEL 
DECOLOURISING AGENTS, FILTER AIDS 
JON EXCHANGERS, ACTIVATED DOLOMITE 
BENTOMITES, PINE TARS 
INSULATING MATERIALS, KIESELGUHAS 





THE BRITISH CECA C€ 











OMPANY LTD ELECTROSTATIC SPRAY COATING 





s s 


TZ 


CLARSOL 
CLARSIL 


RECOVERY OF SOLVENTS, BENZOLE RECOVERY 
AIR CONDITIONING, GAS DRYING 
ELECTROSTATIC PRECIPITATION, DETARAING 


GENERAL TREATMENT OF WATER 


























WORLD PETROLEUM 


15,000 








this new Eu) mechanical seal 
takes temperatures up to 800 F! 


® Proven in high temp refinery 
service 


® No cold oil injection required 
® No rotating face to sleeve gasket 


® No stationary face to seal flange 
gasket 


® Corrosion-resistant 


Here, at last, is a safe, effective answer to shaft 
sealing on high temperature, corrosive pumping 
service. This new Byron Jackson Mechanical Seal 
has been proved in rugged refinery service includ 
ing hot asphalt and hot oil pumping (up to 800°F) 
It requires no cold oil injection, needs no auxiliary 
pumping for coolant. It is an all metal precision 
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seal with no gaskets except shaft sleeve to shaft 
and seal cover to stuffingbox. New BJ High-Temp 
Seals are available now in any size and for any 
pressure encountered in refinery operation. Call 
your nearby Byron Jackson sales office for details 
or write 


You'll do better with 


Byron Jackson Co. 


PUM P Diviiston 
dinee 4A. 2 


P.O. BOX 2017, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 















GEOLOGRAPH 
aids you in finding 
oil... while the well 
is drilling! 


Tried and proven for years 
throughout the oil fields of the 
world . . . the Geolograph will 
operate under the most adverse 
conditions. 


Highly portable, the recorder 
(alone weighing only 76 pounds) 
is being used both in development 
and exploratory drilling by lead- 
ing oil companies and contractors. 


The Geolograph Charts show 
depth plotted against time, with 
such relevent information as the 
time consumed in pulling drill 
pipe, making repairs, etc. 


WRITE FOR DETAILS NOW! 


Cy E a welder has used Sifbronze he will not use any other 
welding rod! Sifbronze is quicker and stronger and mini- 


mizes the need for pre-heating. What's more it has a tensile 
strength of from 28 to 40 tons per square inch. Make sure you 


change to Sifbronze today! 
Our FREE TECHNICAL SERVICE is at your dispo:al 


Write or phone for full details. 


SUFFOLK IRON FOUNDRY (1920) LTD. 


SIFBRONZE WORKS * STOWMARKET * SUFFOLK 


Telephone: Stowmarket 183 


Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 
Trinidad: 
The Texas Co. ‘'' Brighton 5000 §S 


Trinidad Leaseholds Ltd 
United British Oilfields of 
Trinidad Ltd Point Fortin 30,000 SA 
‘1) Formerly owned by Brighton Terminal Ltd 
{2) 10000 b/d thermal reforming capacity, 12,500 b/d thermal cracking 
capacity and 15,000 cat cracking capacity 


Point-a-Pierre 85,000 Comp. 27500TC 


Uruguay: 


Administration Nacional de 
Combustibles, Alcohol y 


Portland (ANCAP) Montevideo 28,000 SCA 1,800T 
Venezuela: 
Creole Petroleum Corp. Amuay Bay ‘') 140,000 S$ 
Caripito 70,000 SC 42,000T 
Mene Grande Oil Co Oficina ‘*) — 
Phillips Oil Co. Santa Ana ‘*) 2,300 Wax 
Shell: Colon Development 
Co. Ltd. Casigua 1000 S 
La Rivera 300 «6S 
El Calvario 300 S 
Compania Shell de 
Venezuela Ltd. San Lorenzo 45,000 S 
Cardon ‘*) 145,000 Comp. 25,000T 
Sinclair Oil & Refining Co. Puerto La Cruz 35,000 §S 
Texas Petroleum Co Tucupita 10,000 S$ 
Venezuela Gulf Refining Co. Puerto La Cruz ‘°) 60,000 Comp 9,500T 


‘') 11,000 b/d Hydroforming capacity 

'2) Closed Down 

‘5) To increase production 3,200,000 pounds per year 

‘4) 8,500 b/d thermal reforming capacity. Under construction: 35,000 b/d 
cat cracker. Scheduled Completion late 1957 

'5) Design capacity still only 35,000 b/d 


Yugoslavia: 

Government Rijeka 7,000 SLAC 600T 
Sisak 10,000 S$ 
Bosanski Brod 2,300 SLC 500T 

















Home of the 


PETROLEUM CLUB 











Enjoy the modern comforts of the friendly 
Rice Hotel, centrally located in downtown 
Houston. Four fine restavrants—radio and 
TV in guest rooms—superb accommodations— 
garage service. 


Dine and dance in 
the beautiful 
EMPIRE ROOM 


B. F. ORR 
GENERAL MANAGER 
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The HOLMAN IMPACT WRENCH 
gives smooth, steady power safe 
and @asy t« perate anywhere 





MORE POWERFUL TURNING EFFECT than can be the minimum of torque reaction to the operator. 
obtained with any other portable torque-type wrench In machine shops, assembly plants, shipyards, oil 


is the outstanding feature of this latest newcomer to refineries, mines, mills, maintenance departments - 


the Holman Pneumatic Tool range. Built to the wherever time and money can be saved by speeding 


high engineering standards of all Holman tools, it up the tightening or removal of nuts and bolts, there 


is compact, light and easy to handle, transmitting is a job for the Holman Impact Wrench. 
IMPACT WRENCH Size 404, powered by Holman 
Vane Type Motor. Suitable for }-in. heavy duty 6 
and |-in. normal duty. Output Spindle takes |-in. l 
square drive chucks. Length 16 in. Weight 21 Ib. a 


ROCK DRILLS - AIR COMPRESSORS - PNEUMATIC TOOLS 
HOLMAN BROS. LTD., CAMBORNE, ENGLAND ~- TELEPHONE: CAMBORNE 2275 (10 LINES) ~ TELEGRAMS 








AIRDRILL, CAMBORNE 
tia 
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THE LAST WELD 





19 days ahead of schedule in spite of 60 canal and 


river crossings, swamps, desert, hard rock, sand dunes, 


irrigated fields, crossing roads, railways and two bar- 

rages. This 16” diameter pipeline carries natural gas ‘ 
, ‘ — 

from Sui to Karachi. I) ~ 

The new £& 10,000,000 project, a vital artery in the prog- 


ress and development of South Pakistan, and the long- AND WM 
7 . 


PRESS 


large-scale constructional work in the petroleum and Ps ¢ D. 


est natural gas pipeline in the Eastern Hemisphere, was 
constructed by D, & C. and William Press in association 


with the Morrison-Knudsen Corporation, 


D. & C. and William Press Limited are associated with 





allied fields throughout the world. 


civil, mechanical and chemical contracting engineers at home and abroad 


Head Office: 27 ASHLEY PLACE : LONDON : S.W.1 : Telephone: VICtoria 9751 (6 lines) 


Grams: Demcopress, London 





TAS8222 


154 WORLD PETROLEUM 





























The Thornycroft organisation with its ability to pro 
vide Specialised Transport is constantly called on to 
produce trucks to the exacting requirements of the 
Oil Industry. In addition to the “Big Ben” shown here 
a 6 x 6 version of the “Nubian” cross-country chassis 


has recently gone into service making our already 





wide range yet more comprehensive 


Thornycroft “BIG BEN’’ heavy duty ve- Thornycroft-built craft—tugs, tenders and work boats 
hicles with the latest Thornycroft 11.33 


of all types—are operating in waters throughout the 
litre 155 b.h.p. diesel engine are now in 





world; our power packs are widely used for pumping 
full production. I I | | 


and generating sets 
Range includes dump trucks and other 
types of load carriers, and tractor-trailer 
combinations for movement of machinery 
and heavy indivisible loads up to 56,000 
lbs. (25,400 Kgs.) in weight. 


7 \\ er \ 





- ~ 
ra . 


JOHN 1. THORNYCROFT &€ CO., LIMITED, THORNYCROFT HOUSE, SMITH SQUARE, LONDON 5.W.1, ENGLAND 
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CATFORMING means 


High Octanes.. 
High Yields... 
Low Cost... 
Proved Performance 


These advantages of Atlantic Catforming are being 








demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 


Catforming. Please phone, write or wire for our detailed 





brochure, “CATFORMING.” The Atlantic 
Refining Company, Research and Develop- 
ment Dept., P.O. Box 8138, Philadelphia, Pa. 











ATLANTIC It’s the Catalyst that counts 
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KETJENCAT 


m.s. fluid cracking catalyst 


KETJENFORM 


m.s. fluid hydroforming catalyst 


catalysts are included 
progran 
KETJEN’S Trucks and Railroadcars provided with special 


ading devices guarantee quick unloading without dubtlosse: 


The KETJEN Feeding Device gives a steady controlled flow 


of catalyst from your hopper into the catcracker 


any problen mnected with catalysts 


KETJEN’S Laboratories are at your disposal fo cogrry out 


tests or italy 


ae KETJEN’S Service Engineers will gladly wisit you td discuss 


Apply to NEDERLANDSCH VERKOOPKANTOOR | Amsterdom - Hollen 
63 Maouritskade 


voor CHEMISCHE PRODUCTEN WN.V. | [elephone 54322 


le egroms ( hemicec 
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NEWALLS ARE CONSTANTLY solving insulation problems all 
over the world. From Antwerp to Adelaide, Newalls 
insulation materials are meeting every requirement in Heat, 
Cold and Sound Insulation. But Newalls service offers 


more than the supply of materials. 


Newalls can also provide supervisory service to smooth out application 
difficulties on site. Newalls technical staff can handle the specifications and 
estimating work for any kind of plant, large or small. Calling in Newalls 


Technical Advisory service is the quickest way to insulation efficiency. 


NEWALLS have supplied insulation materials to the following countries: 


“ P 
* Aden. Ras Tanura. Bahrain 
AUSTRALIA VENEZUELA 
Kurnell, Kwinana Cardon. * Amuay Exiensions 
\ BRAZIL * Cubatao t 
* Wholly insulated with N.1.Co. materials 


Newalls 


NEWALLS INSULATION CO. 


LTD. WASHINGTON, CO. DURHAM, 


BELGUIM 
* Petrofina, Antwerp 
Esso, Antwer 
* Albatros Extensions Antwerp 


FRANCE 
Port Gerome, Du Nord (Dunkirk) 
Gonfrev.lle 
Petite Couronne. Berre 
MIDDLE EAST INDIA 
* Stanvac, Bombay f 


t Technical Supervision provided. 


TECHNICAL ADVISORY SERVICE 


A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at: LONDON, GLASGOW, MANCHESTER. NEWCASTLE UPON TYNE, 


BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 
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Agents and Vendors in most world markets 


WORLD PETROLEUM 





ENGLAND. 











From Regina to Saudi 


a N 









B-L VESSEL LININGS, 
SET RECORD AFTER RECORD 
FOR DEPENDABLE PERFORMANCE 


It looks like a Cook's Tour—but it isn't. Instead it's 
a listing of recent Bigelow-Liptak refinery installa- 


tions in far-flung corners of the world. 


There are good, solid reasons for this world-wide \ 

preference for Bigelow-Liptak jobs. In the first place ° 
from B-L's years of experience has come a complete 
castoble package. Insulating- and abrasion-resistant 


Arabia 











A FEW OF OUR RECENT JOBS 


Montreal, Canada 

Regina, Canada 
Batangas, Philippines 
Yokohama, Japan 

Ras Tanura, Saudi Arabia 
Copenhagen, Denmark 
Antwerp, Belgium 

Norco, La 

Altona, Australia 
Mandan, North Dakota 


and Now! 


Anacortes Washington US 


Regenerator 

Regenerator and Cyclones 
Regenerator and Cyclones 
Regenerator and Cyclones 
Regenerator Reactor 
Kiln Reactor 

Kiln 

Regenerator and Cyclones 
Reactors 


Regenerator and Cyclones 


Regenerator, Reactor 


Cyclones and Lines 


after initial runs of 785 and 610 days, B-L linings 
were in perfect shape —required no repairs during 
shutdowns. 


castables are engineered, furnished and installed 
by the same company — which means just one con- 
tract and one responsibility. 

Yes, from Regina to Saudi Arabia —and points in 


The overall result of this all-in-one engineering is between —Bigelow-Liptak installations are setting 
exceptional durability and performance. B-L new records for service and performance. For 
refractory installations have established world complete information write for the B-L catalog “One 
records for continuous operation. For example, Source”. Do it today! 






BIGELOW-LIPTARK /opotation 


ANG BIGELOW LIFTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: WGELOWAIPTAK OF CANADA, LTD, Joronte, Ontarde 


ATLANTA « BOSTON « BUFFALO + CHICAGO « CLEVELAND + DENVER « HOUSTON + KANSAS CITY, MO. + LOS ANGELES « MIAMI « MINNEAPOLIS « HOW YORK 
PHILADELPHIA + PITTSSURGH + PORTLAND, ORE «+ ST LOUIS « ST. PAUL «+ SALT LAKE CITY + SAM FRANCISCO + SEATTLE « TULSA + VANCOUVER. OC 


“re 
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Automatic Logging 
(Continued from page 68) 


converted to digital form and tabulated 

Automatic loggers are #0 arranged that a large 
number of readings may be taken simultaneously 
Data is remembered until it can be printed by the 
electric typewriter even though several minutes 
may lapse between reading and tabulating 

Signals received by the logger are in electrical 
form, These sre received by stepping switches 
which act as point scanners. The stepping switches 
food input ignal to the self balancing poten- 
tiometer in a fixed sequence. The analog-to- 


digital converter geared to the 
feed 


typewriter and to the 


output shaft of the 
data to the electric 
punching mechanism. Once 
the memory device ig reset at 
ready for the next hourly readout or 
emergency printing 

Print ecvcles 


potentiometer digital 


the data is recorded 


mro to be 


may be set for any interval of time. 


Often the data is recorded hourly. In any case the 


time i hown 


The automatic logger continues scanning input 


ignals continously between printing cycles. No 
action is taken, however, unless the signals report 
values which are above or below “normal” toler- 
ances. When high or low values are noted, the 


printing mechanism 


begins to function instantly. 
The time is 


noted and the abnormal value is printed, 
usually in red, Other values in the unit are also 
recorded. The emergency condition also may be 


reported to the operator by visual and audible 
alarm signals 

After making necessary corrections in operating 
conditions, the operator may obtain interim read- 
ings on the electric typewriter ag often as required 
until process stability is achieved. This is done by 
merely pressing a button 

All signals received by point scanners are electri- 
cal, Measurements transmitted ag 3 to 15 psi pneu- 


matic signals are converted to electrical form. This 


is done within the logger which is provided with 
gasketed doors and connections for an air purge 
line. Doors of the cabinet are interlocked so that 
the equipment is automatically deenergized when 
the enclosure is opened. Equipment may be serviced 
between hourly readouts without loss of data 
because integrators meet hazardous area require- 
ments. 

Manufacturers of automatic loggers believe that 
the equipment will not be made obsolete by the 
development of new control or other instruments 
Conversion from pneumatic to electronic control 
systems will have no effect on logger operation. 

Reliability and maintenance costs are said to be 
comparable with other instrumentation devices 
Specialists are not required. Stepping switches are 
built with a life expectancy of 30 years. The analog- 
to-digital converter has an anticipated useful life 
of five years before replacement. Worn gears may 
be replaced readily without loss of accuracy. Many 
components are those found in conventional instru- 
ments. 

As insurance for continuous operation under any 
conditions, it is possible to install duplicate poten- 
tiometers, digital converters and electric typewriters 
without adding greatly to investment in the system. 
A second typewriter permits continuous recording 
of conditions at critical points during emergencies. 
Reports can be typed at intervals of only a few 
seconds, thus assisting the operator in obtaining a 
more accurate trend analysis than is possible with 
conventional analog instrumentation. 

The Petrofina automatic logger is being built by 
Fisher and Porter Co. and will be ready for installa- 
tion in November. The 126-foot graphic panel on 
which all nine units will be represented is being 
installed by Panellit, Inc. 

2 


REFERENCES 
“An Information System Consolidates Process 
Control,” by Albert F. Sperry, president, Panellit, 
Inc., Automatic Control, November 1954. 





“Automatic Intelligence Gathering Systems,” by 
Robert K. Stern, manager, Data Reduction and 
Automation Division, Fischer & Porter Co., Instru- 
ment Society of America Journal, Vol. 2, No. 5, May 


1955 
“Canada’s Newest Refinery,” by P. de Haulleville 
engineer, Canadian Petrofina, World Petroleum 


Vol. 26, No. 5, May 1955. 








Oilman R. E. Smith of Houston was named Chief of 
the Roughneck’s Club for 1955 in ceremonies held 
recently at Lone Star Steel Company's integrated 
steel mill in Northeast Texas. Above, Mr. Smith, 
right, receives a handsome plaque and jeweled 
lapel emblem from E. B. Germany, Lone Star presi- 
dent. The Roughneck’s Club is dedicated to the 
recognition “of the pioneers of yesterday and today 
whose perseverance and courage have made our 
nation the world’s leader in petroleum,” Mr 
Germany explained. The meeting at the Lone Star 
plant was attended by more than 400 oil men who 
inspected the huge mill and its facilities for making 
oil country tubing, casing and line pipe 


Foe OL Rofmany & Chemical Han{s 








CAST STEEL 
FITTINGS 


for strength and 
pressure 
tightness 
Please write for bulletins which give 


full technical information on each 
type of fitting we can supply. 





OUR OTHER PRODUCTS 
INCLUDE... 


* CARBON STEEL CASTINGS 
* ALLOY STEEL CASTINGS 


* HEAT RESISTING STEEL CASTINGS 
TO B.S. and A.S.T.M. SPECIFICATIONS 


STAINLESS STEEL CASTINGS 
MILLENITE IRON CASTINGS 
S.G. IRON CASTINGS 


ALL CAN BE MACHINED IN OUR 
MODERN MACHINE SHOPS 


* 


> 


* 


>» 


Also 
HYDRAULIC 
& SCREW JACKS 
uP TO 
20 TONS 
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Horizontal direct 
acting close clearance 
oil refinery pump 


pumps for the refinery 


Hall Horizontal Compound Duplex and Horizontal Simplex Type 














Pumps are manufactured for practically every refinery service, and, like 
Hall pumps of every type, have a proven record of reliability and 
economy of operation behind them. They can be supplied with steam 
jackets, elongated water cooling stuffing boxes, special type valves 
and seats, and, if required, they can be fitted with proportioning pumps. 





An efficient and comprehensive record system ensures the correct and 
prompt supply of spares and replacements, cutting maintenance 


costs to a minimum and simplifying routine overhauls. 
Single cylinder direct 
acting feed pump 






Horizontal compound 
duplex carge oil pump 








j. P. WALL & SONS ae cr ely ENGLAND - PHONE 5306-7 
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James E. Pew 


James E. Pew, 54, a director and manager of the 
natural gas and natural gasoline division of Sun 
Oil Co., died June 20 of a coronary occlusion. An 
authority on natural gas, he was director of the 
natural gas and natura! gasoline division of the Pe- 
troleum Administration for War during World War 
Il. In the past ten years he directed a $30 million 
expansion of Sun's natural gas processing facilities 

Mr. Pew was a son of the late John G. Pew, for 
many years president of Sun Shipbuilding & Dry 


Dock Co. He was a grandnephew of the founder of 
Sun Oil Co 


GM Show Planned 


An outdoor exposition portraying the contribu- 
tions of diesel and aircraft power to America’s 
industrial economy will be staged by General Mo- 
tors on Chicago's lakefront August 31 through Sep- 
tember 25. The show will be open to the public in a 
1,000,000-square foot area on South Lake Shore 
Drive, adjacent to Soldier Field. This was the site 
of the Century of Progress exposition in 1933-34 


Electrical Impulse Contactor 


A new electrical impulse contactor that can acti- 
vate open-close electrical circuits at varying rates 
up to 1,500 times per minute to actuate electronic 
and electromagnetic counters, pre-determining 
counters, totalizers, recording printers, sampling de- 
vices and devices for injecting additives, has been 
introduced by Rockwell Manufacturing Co. 
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Pictured above is the hydrocarbon recorder de- 
veloped under the auspices of the Air Pollution 
Foundation at the Truesdall Laboratories, Los 
Angeles. The adapter recorder measures the air’s 
hydrocarbon content in an automatic and continu- 
ous operation. Special filters take out the water 
content, carbon dioxide and miscellaneous dirt 
and dust. Dr. Nicholas A. Renzetti (right), senior 
physicist of the foundation, is seen inspecting the 
device with Dr. Lewis H. Rogers, senior chemist 


Remote Drilling Recorder 


The Martin-Decker 
a newly-developed remote electric drilling re- 
corder. A well drilling near Martin-Decker’s 
Long Beach plant is wired to the indicator-re- 
corder located in one of the company’s executive 
offices. The instrument makes a complete log of 
the rig status, recording such data as the number 
of round trips, time on bottom, whether the string 
is going into or coming out of the hole, etc 


Corp. is currently using 





GLASSES & camars a 
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ERNST WATER COLUMN & GAGE CO. caces 


Send for Catalog, UVINGSTON, N.J. & VALVES 


ES 








. proven the best in service. PACIFIC'S 
rugged, quality valves have long been a 


Covers every 
t ite with the chemical and petroleum 
industry. When economy © dependebility 
are desired — choice is PACIFIC. 


aspect of 
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Manufacture and 
Application of 


Lubricating Greases 
SERIES =e 
10 


grease research, 


and use... 





BONER, Chief Research Chemist, 
battenfeld Grease & Oil Corp 


Cast Steel 
Valves 


Here in one giant volume is the most com 
plete storehouse of information ever pub 
lished on the composition, properties and 
uses of lubricating greases! 


It begins by describing in detail their struc 
ture and theory. Full chapters then follow 
on the various raw materials, processes and 
manufacturing equipment. Lubricants con 
taining specife thickeners, including such 
recent developments as lithium soaps, com 
plex soaps and non-soap gelling agents, re 
ceive special attention 


Corrosion Resistant 
Valves 





Ot major interest is the large section on 
present and future trends of lubricating 
grease products. Here you'll find the com- 


. . plete details of when, where and how to 
apply a specific lubricant for any given pur- 
Q&pty& WOlYeS ne 


1954 982 pages $18.50 


Offering a complete 

line of valves to the 

industry 

*GATE *GLOBE + CHECK 
sand ANGLE VALVES 


Write for your copy to: 
Book Dept. WORLD PETROLEUM 
604 Fifth Avenue New York 20, N. Y. 
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EGYPT — For more than half a century, the Nile’s 
gigantic Asswan Dam has been the key point in 
Egypt's vast irrigation system. Now, engineers are 
installing a powerful hydroelectric plant in this 
dam. Cheap electricity from the plant will aid agri 
culture and heavy industry will benefit all Egypt 
Caltex lubricants and fuels are used for all construc 
tion equipment in this new project to harness the 


power of the Nile 
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DENMARK — Motorists in and 
, ° around Copenhagen — colorful capi- 
tal of this gracious land — are fa- 
miliar with spotless Caltex service 
stations. Here, as in 67 countries 
throughout the Eastern Hemisphere, 
the gleaming Caltex banjo sign 
stands for the finest automotive 
products, service that saves mainte- 
mance costs and the courtesy that 
every motorist has a right to expect. 





PHILIPPINES — Gaily bedecked with pen- 


to deliver the first shipment of crude oil 


to the new Caltex Philippines refinery 


CALTEX wens 
Ne B Officiall d in Decem- 
serves the people . en, an | her, 1954, this modare elaeer ait iee 


vide work for many Filipinos and will 


a 
of 67 lands = of help answer growing demands for 
“ — \y ‘ai petroleum products for agriculture, in- 
er dustry and automotive transport. 


“ ? * nants, the “s.s. Caltex Manila” stands by 
‘ 
S| 


In 67 lands, across half the world, through 
such developments as these, Caltex is able to 
supply better fuels and lubricants for industry, 
for agriculture, and for motoring millions. 
These require a continual investment of funds 
and skills, backed by a faith in a better future 


for free nations. 
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Information you cant Ufford 
to miss | 


FLAMEPROOF 
E&G.C. SWITCH FUSES 
Information you can’t afford to miss is 
contained in Switchgear Bulletin X2497. 
Send for your copy now. 
G.E.C, Fiameproof Switch Fuses for use 
in situations where flameproof enclosures 
are necessary, fully comply with 
BS229/1946 (Flameproof enclosures of 
electrical apparatus) and BS861 (Air- 
break switches). Certified by the Ministry 
of Fuel and Power for use in gases in 


Groups 1, 2 and 3, 


GENERAL ELECTRIC CO. LTD, OF ENGLAND + MAGNET HOUSE + KINGSWAY + LONDON «+ W.C.2 











CHRISTIANI «NIELSEN in 


CIVIL—ENGINEERING—CONTRACTORS 


DESIGNERS OF THE MARINE FACILITIES 
AT KURNELL REFINERY, BOTANY BAY, 
AUSTRALIA 
FOR 
AUSTRALIAN OJL REFINERY (PTY.) LTD. 




















ROMNEY HOUSE, TUFTON STREET, LONDON S.W.1 
Tel. Abbey 6614-7 Telegrams: Reconcret Sowest 
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PROVEN SAFE, ECONOMICAL, 
DEPENDABLE IN USE! 
USED ALL OVER THE WORLD 





wiggins floating roofs 


By GENERAL AMERICAN 


The Wiggins roof floats on the surface of a stored product and the triple 
seal protection turns practically all pumping and standing losses into 
savings. Simple design keeps maintenance low. Tested and approved 
under all weather conditions. 

Only the Wiggins Floating Roof has all the specifications which 


30 years’ experience has proven necessary for best performance. 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


Export Division: 380 Madison Avenue, New York 17, New York 





Write to Export Division for full information and the name of your nearest representative 


LICENSEES 
Etabits. Delottre & Frovard Reunis Sanson Vasconcellos 
39, Rue de la Bienfaisance Comercio e industria de Ferro S.A 
Paris, France Rua do Carmo 43.5 Andar 
Breda Elettromeccanica e Locomotive, Rio de Janeiro, Brazil 
S.P.A Tsukishima Kikai Company, ltd 
Sesto San Giovanni 9, 5-chome., Taukishimea dori, Chuo-Ku 
Milan, Italy Tokyo Japan 
Ashmore, Benson, Pease & Co Toronto lron Works Lid 
Stockton-on Tees, England 4279 Eastern Avenue 
A. E. Goodwin Lid Toronto, Ontario, Canoda 
47 Forsyth Street, Glebe Taiwan Shipb jiiding Corporat on 
Sydney, Australia P©. Box 19. Keel ng Taiwan (Formosa) 
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The Wiggins roof floats on the surface of a stored product and the triple 
seal protection turns practically aii pumping and standing losses into 
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under all weather conditions. 

Only the Wiggins Floating Roof has all the specifications which 


30 years’ experience has proven necessary for best performance. 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
Export Division: 380 Madison Avenue, New York 17, New York 


Write to Export Division for full information and the name of your nearest representative 


LICENSEES 
Etablts. Delattre & Frovard Reunis Sanson Vasconcellos 
39, Rue de la Bienfaisance Comercio e industria de Ferro S.A 
Paris, France Rua do Carmo 43.5" Andar 
Breda Elettromeccanica e Locomotive, Rio de Janeiro, Brazil 
S.P.A Tsukishima Kikai Company Lid 
Sesto San Giovanni 9, 5-chome, Tsukishima-dori, Chuo-Ku 
Milan, Italy Tokyo, Japan 
Ashmore, Benson, Pease & Co Toronto tron Works Lid 
Stockton-on-Tees, England 629 Eastern Avenue 
AE Goodwin Lid Toronta, Ontario, Canada 
47 Forsyth Street, Glebe Taiwan Shipbuilding Corporation 
Sydney, Australia P.O. Box 19, Keelung, Taiwan (Formosa) 





Guatemala Plans New Petroleum Law 


Following the overthrow of a communistic-slanted 
regime in Guatemala, the new administration 
headed by President Carlos Castillo Armas is 
planning a completely revised law which will 
permit exploration for petroleum by private capital 
A government commission with Roy Merrick, an 
American oil expert, as advisor is working on a 
legisiative measure, reported to be similar to laws 
recently enacted by Peru and Turkey, which is 
expected to receive Congressional approval in 
August of this year 

As presently drafted, the law calls for the limita- 
tion of concession holdings by any one company 
to 1438 acres; « minimum investment per hectare 
annually; and a royalty of 124% percent payable 
in oil if the government so elects. Although all oil 
is the property of the company, a 50 percent tax 
is imposed on net income from oil from which all 
other tax payments may be deducted. The law 
provides a 27'2 percent depletion allowance up to 
one half the net investment 

Interest in Guatemalan oil prospecting is directed 
to the province of Peten, an isolated, thinly popu- 
lated jungle area bounded by Mexico and British 
Hondura A partial magnetomer aerial survey 
made some years ago indicated some favorable 
tructure and oil see pages have been reported 
from various points in the region. Parts of Peten 
are relatively near fields in southern Mexico, but 
no conclusive indication of oil in commercial 
quantities has been found and it remains wholly 
a region for wildcatting. Several international 
companies and a few smaller ones have indicated 
an interest in exploration in the region once a more 
liberal petroleum law is enacted 


New Look for BP Tanker Fleet 


The BP shield, symbol of the world-wide organi- 
zation of The British Petroleum Co., is being fitted 
to the funnels of the 150 tankers owned by the Brit- 
ish Tanker Co., British Petroleum's shipping organi- 
zation. The ships are also flying a re-designed 
house flag 





Fusion welded boiler 
drums to Class | 
requirements of Lloyds 
Register of Shipping 


The President of the Turkish Petroleum Adminis- 
tration, Emin Iplikei, giving Petroleum Research 
permit No. 10 to Celalettin D. Bukey, general agent 
of the Gilliland Oil Corp. in Turkey. Drilling is ex- 
pected to be undertaken this fall following issuance 
of licenses covering areas selected from the permit. 


German Processes Pact Signed 


An agreement which will permit Arthur G. Mc- 
Kee & Co., Cleveland, to use a number of im- 
portant German chemical processes in plant con- 
struction in the United States, its territories, and in 
Canada has been consumated between the company 
and The Uhde Corp. of New York, a subsidiary of 
Friedrich Uhde, GmbH, of Dortmund, Germany. 

The processes cover a wide range in the inor- 
ganic chemical field and include the entire fertilizer 
field. Many of the products are basic raw materials 
which are used in the manufacture of other chemi- 
cals. These German processes heretofore have not 
been widely available to U. S. builders of chemical 
plants 


Water Tube Boilers 


Exploration in Central America 


International oil companies are showing re- 
newed interest in oil exploration in Central America 
although as yet no commercial production has been 
established in any of the five countries comprised 
in that area 

In Costa Rica, Union Oil Company of California, 
through its subsidiary, Campania Petrolera de 
Costa Rica, is carrying out a drilling program in 
the south near the border of Panama, along the 
Caribbean coast. One test, started last year, was 
abandoned in January at about 7,000 feet. A 
second test, about a mile distant on the same 
structure, was carried to about the same depth 
without results. A third well is planned, about 40 
miles from these tests, and an access road through 
the jungle to the site is under construction 

The oil company’s concession from the Costa 
Rican government calls for the drilling of at 
least three wells. Union officials state that the 
formation now being tested extends across the 
border into Panama and that plans for the future 
contemplate extending the search to that area 

Gulf Oil Corp., through its subsidiary, Bahamas 
Exploration Co., has been active for some time in 
British Honduras, where it holds a concession for 
exploration in the northern part of that country 
Survey results led to the shipment to Belize of 
drilling machinery for field tests now under way 


New Sun Affiliate 


H. R. Swisher, marketing accounting depart- 
ment manager, Sun Oil Co., and R. F. Blewett, 
managing director of Belgian Sun Oil Co, a 
subsidiary, have been named to the board of 
directors of a new Sun Oil affiliate, Sun Oil 
Svenska Aktiebolag (Swedish Sun Oil Co.). Oper- 
ations of the new company began June 1. Formed 
to extend the retail distribution of Sun's branded 
products in Sweden, the company has E. Praestrud- 
Olsen, present Sunoco distributor, as chairman of 
the board. Carl-Eric Tornheden is managing 
director of the Swedish company 


Fusion Welded Pressure Vessels 


Lifting and Haulage Gear 


Diagram shows 
on oil fired water 
tube boiler. 
Evaporation 
175,000 Ib. of 
steam per hour. 


Pumping Machinery 


Flameproof Lighting Fittings 


Equipment for the Petroleum Industry 


Horizontal 
Duplex High 
Pressure Feed Pump. 


CLARKE, CHAPMAN & CO. LTD. Victoria Works + Gateshead, 8. England 
Telephone: Gateshead 72271 (10 lines). Telegrams: “Cyclops,” Gateshead 





LONDON OFFICE: Dunster House, Mar' 


k Lane, London, E.C. 3. 


Telephone: MiNcing Lane 6345-6-7 Telegrams: ‘Cyclops’ Eosphene, London 
CANADIAN OFFICE: CLARKE, CHAPMAN (CANADA) LTD. 200, St. James St. West, Montreal. 


Telephone: BEloir 6708 


Telegrams: “‘Cycleps"’, Montrec!. 


Agents in all parts of the world. 
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~ COMPLETELY NEW 
GATE. VALVE DESIGN 





New CRANE Corrosion-resistant valves 
in 18-8 SMo and Craneloy 20 


Gate, Giobe, Angle and Check Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line —at prices you'll find O.K. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn’t buckle them if you tried. 


The globe and angle valves give equally 
outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 


vibration. By placing seating load closer 
to seats, it provides easier, more accurate 
closure. 


Check valves feature compact, thor- 
oughly proved, non-slamming design. 


Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends 


ASK FOR THIS CATALOG—Full information in 
cluding service suggestions given in circular 
AD-~-2080— available from your Crane Repre- 
sentative or by mail. Crane Co., General Offices 
Chicago 5, Ill. Branches and Wholesalers every 
where. 


CRANE CO. 


General Offices: 

Crane Co., 

836 S. Michigan Ave.., 
Chicago 5, Illinois, U.S.A. 
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New split-wedge diac in gate valves 
combines the benefits of free rota 
tion with uniform seat load pressure 
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In Great Britain: 
Crane Lad., 

15-51 Leman St., 
London E.1, England 


In Canada: 

Crane Limited, 

1170 Beaver Hall Square, 
Montreal, Quebec 
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ROTHERHAM 


* Mild steel atmospheric column, 54°0° high « 
50" dia., %" shell, 9/16" ends, with interna! 
trays. Designed ond constructed in accordance 
with API-ASME Cede. Tested 200 Ibs. per sa 
inch hydravlic 


The ivanhoe trademark identifies the crafts- 


manship and dependability of Jenkins- 





welded equipment. Pipe work, tanks, at- 
mospheric and fractionating columns, con- Our new catalogue “Welded 


dersers, pressure vessels, ore typical Fabricotions’’ deteils ovr 


examples of the fabricated welded work Ro e rt Je n k in sé lo Lh ” peaguaggs ond facilities 


id ? 
we are producing to Class 1 standard aay WO CURE you S Spy 





ROTHERHAM 





Telephone: 4201-6 (6 lines) 


— Pipes carrying gas and air under pressure 


from pumps, blowers, or compressors 
may fail, or require special reinforcement, 
as a result of surging and the consequent 
pulsatory vibration. This problem is 
overcome by fitting BURGESS Snubbers, 
which convert intermittent flow to 
smooth flow—and which, by eliminating 
a cause of line failure, often effect 
economies by permitting less costly pipes 
to be used. BURGESS Snubbers are 
made to the specifications and design 
of the original American BURGESS- 
MANNING patents. 


Hk |] 


Oscilloscope recording shows pulsation (left) and 
mooth flow attained after fitcang BURGESS 
Snubber (right) 


BURGESS AGation Suibbeu. 


Designed by BURGESS-MANNING, DALLAS, TEXAS * Manufactured by BURGESS PRODUCTS CO. LTD., ACOUSTICAL DIVISION, HINCKLEY, ENGLAND 
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Meadows manufacture a complete range of diesel, 
petrol and natural gas engines and generators for 
industrial applications. The power mules and alter 
nator sets have been designed to meet the need for 
a compact and easily transportable 
for 2ir compressors, welding sets, 
dumpers, earth-moving equipment, 
pumps, cranes, road making and 
ment 


source of power 
generating sects, 
fork lift trucks, 
building equip 
and stone crushers—to but few 


mention a 


Meadows’ engineers will gladly help to solve your 
power problem and supply information on applica 
tion 
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95 kW Generating Set incorporating 
the 6DJ970 6-cylinder engine, 150 
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hore x 130 mm 
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6G/630 Self Contained Power Mule 
6 Cylinder 130 mm. bore x 130 mm 
100 BHP. at 1600 r.p.m 
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INDUSTRIAL DIVISK 
FALLINGS PARK, WOLVERHAMPTON 
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Oil Story Simply Told 


The Story of Petroleum, a new booklet explain- 
ing the complex operation of the oil industry in 
clear, simple language aimed at the junior school 
student, has been published by Shell Oil Co. 

The booket tells how exploration crews hunt 
oil, how drilling crews sink wells, how pipe 
liners move oil to refineries, how chemists and 
engineers refine crude oil to make products, and 
how thousands of people in the distribution end 
of the industry move the products from refineries 


to service stations, factories, homes and other 
places where oil is used. 
The booklet is available without cost from 


Shell Oil Co., 50 West 50th St.. New York City 20. 


Techno Instrument Appoints Hill & 
Christopher 


Glenn Grosjean, general manager of Techno 
Instrument Co. has announced the appointment 
of Hill & Christopher advertising agency in Los 
Angeles to direct the company’s advertising and 
sales promotion. 

The Techno Co. manufactures the magnetic 
mirragraph system for seismic surveys. New models 
feature a hand-portable, completely integrated 
system. 


Speeds Oil Canning 


George Radich, a veteran Shell Oil Co. mechanic, 
has invented a device which has permitted a sub- 
stantial increase in canned motor oil production 
at Shell’s Sewaren, N.J., canning plant. According 
to Shell engineers, it may lead to a minor revolu- 
tion in the canning industry. The device is a simply- 
constructed turntable that permits unloading cans 
from two cars into a single conveyor eliminating 
canning machine interruptions. 


Secondary Recovery Bulletin 


The Interstate Oil Compact Commission an- 
nounces the publication of “Secondary Recovery 
Operations in Kansas During 1953,” prepared by the 
Kansas Secondary Recovery Committee. This report 
is a reprint from Bulletin 107, State Geological 
Survey of Kansas, 1954. Copies may be obtained 
from the headquarters office of the Interstate Oil 
Compact Commission, Box 3127, Oklahoma City 5, 
Okla. 
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Grangemouth Power Station, British Petroleum Co., Led Architects: Messrs 
Farmer & Dark 


Harbour and Port installations, Gritieh Pe eum { Led New Aden fefinery 


ynsulting Engineers: Messrs. Rendel, Paimer & | 


THE 


IMPEY ORGANISATION 


has successfully carried out every 





aspect of work connected with 


oilfield development, refineries 


and oil port installation at home 


and overseas. 





Topping Unit, British Petroleum Kent Refinery Managing 
Contractors: E—. B. Badger & Sons, Led. Mechanical and 
Electrical Contractors: George Wimpey & Co., Limited 


Contractors to:— 

British Petroleum Company 
Anglo-Saxon Petroleum Company 
Associated Ethyl Company 


British Malayan Petroleum Company Marine ¢ « Platiorm for Shell at Qatar 

Esso Petroleum Company 

Iraq Petroleum Company Overseas at 

Kuwait Oil Company Aden Australia * Borneo Canada Egypt 
Sarawak Oilfields Company Gold Coast Hong Kong * Iraq K uwait Nigeria 
Standard Vacuum Oil Company Nyasaland * South Africa Singapore * Turkey 


GEORGE WIMPEY & CO. LIMITED, HAMMERSMITH GROVE, LONDON, W.6 
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In the foreground is the 8,000-barrel-per-day catalytic reformer of the Atlantic Refining 
Company at Port Arthur. Texas, designed and built by The H. K. Ferguson Company. 


PROCESS CONTROL...by ELECTRONICS 


design and installation of the first large 
refining unit having all-electronic controls 


Engineers of The H. K. Ferguson Company applied their 

extensive experience in automatic process control systems— 

experience gained in the design of all types of chemical and 

petrochemical plants—to help create this modern, efficient 2 
reforming unit. 


Write for detailed information on how Ferguson’s 
one-contract, one-responsibility service can supply 
your engineering and construction needs. 


me H. K. FERGUSON comeanv 
Ferguson Building - Cleveland 14, Ohio 
Subsidiary of Morrison-Knudsen Company, Inc., world-wide con- 
struction contracting organization, of Boise, Idaho 





OFFICES: New York . Cincinnati . CLEVELAND . Chicago . Los Angeles . San Francisco 


ASSOCIATED COMPANIES: H. K. Ferguson Company of Canada Limited; H. K. Ferguson Company of Great Britain Limited; H. K. Ferguson de 
Mexico, S. A. de C. V.; H. K. Ferguson of Panama, Inc. 
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minimize water consumption in the Pegasus Plant 
of Magnolia Petroleum Company, Midland County, West Texas 


Pictured in the foreground is the HUDSON Combin-aire unit, with Sok f nits in the 
background. Air is used directly for cooling in the Solo-aires where low temperatures are not 
required. The Combin-aire uses a small quantity, of water to precool the air so that entering 


hot fluids may be cooled to effluent temperatures lower than those obtainable by direct use of air 
If the total heat load of this plant had been dissipated thru a conventional cooling tower 
158 million gallons of water per year would have been required for makeup. The actual annual 


water makeup for the plant is only 17 million gallons per year. In this plant the use of the 
Solo-aire and Combin-aire have proven advantageous, resulting in savings in first cost, in operating 
costs for horsepower, water treating, and maintenance, and in obviating necessity for drilling of 
several water wells. Savings in cost of piping result thru installing the Combin-aire in close proximity 
to process equipment, made possible because the effluent high temperature air is always under 


saturated with water vapor and nuisance and high maintenance cost due to water carryover or 
condensation are eliminated 


= HUDSON 
“Cooling with Ain” 


mailed upon request ENGINEERING CORPORATION 






FAIRVIEW STATION sd HOUSTON, TEXAS 
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STABILITY 


It is Wyatt's policy to maintain financial structure to match 
its plant structure. This surplus item in the assets column is 
in reality just another working tool. 

As processing equipment becomes larger and more intricate, 
Wyatt's plants must be enlarged and fitted to meet their obli- 
gation. That is when a surplus ceases to be cash on hand and 
goes to work itself. 





Putting some of the profit back in the business also gives a lift 
to employment, since men go to work as dollars go to work. 








